
! ;  

, .  
. .  . .. .. .. . 
j .... 

. . 
, ._ .. .. 1 . .  , , . . . .  

,.. . . 
'a ..._ . . /  , 

National Aeronautics and 
Space Administration 

Budget 
ts t i  mates 
FISCAL YEAR 1990 

Volume II 
Construction of Facilities 



z
 

W
 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1990 ESTIMATES 

TABLE OF CONTENTS 

VOLUME I1 

Page No . 
........ 

General Statement ............................................................ 
Appropriation language (proposed) ............................................ 
Summary of budget plan by location ............................................ 
Summary of budget plan by cognizant office .................................... 
Summary of budget plan by location and project ................................ 
Geographic location of NASA installations ..................................... 
Recorded value of NASA's capital type property ................................ 

Summary of budget plan by subfunction ......................................... 

Project Justification by Location: 
Space Station Freedom Facilities at Various Locations ....................... 
Space Flight Facilities at Various Locations ................................ 
John F . Kennedy Space Center ................................................ 
Lyndon B . Johnson Space Center .............................................. 
Goddard Space Flight Center ................................................. 
Jet Propulsion Laboratory ................................................... 
Aeronautical Facilities Revitalization at Various Locations . . . . . . . . . . . . . . . . .  
Ames Research Center ........................................................ 
Langley Research Center ..................................................... 
Various Locations ........................................................... 
Repair ...................................................................... 
Rehabilitation and Modification ............................................. 
Minor Construction .......................................................... 
Facility Planning and Design ................................................ 
Environmental Compliance and Restoration .................................... 

SUM 1 
SUM 3 
SUM 4 
SUM 5 
SUM 5 
SUM 6 
SUM 10 
SUM 11 

CF 1 
CF 2 
CP 3 
CF 4 
CF 5 
CF 6 
CF 7 
CF 8 
CF 9 
CF 10 
CF 11 
CF 12 
CF 13 
CF 14 
CF 15 . LISRA.RY 
AD pf4 A&imstrabn 

Addendum: 
............................. 

'Wd%mn, D.C. 20a6 
projects proposed for Privatization 

CF i 





NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

GENERAL STATEMENT - 

The Construction of Facilities (CoF) appropriation provides contractual services for the repair, rehabilitation 
and modification of existing facilities; the construction of new facilities and the acquisition of related 
facility equipmcnt; environment,al compliance activities; the design of facilities projects; and advance planning 
r e l n t d  t o  I'utrir-c t 'nci l i  t,ies needs. 

ThP f u n d s  r e q u e s t e d  for tT 1990 provide for continuing prior year endeavors to meet facilities requirements for  
t h e  Space S t a t i o n  Fr-ecdom and Space Flight Programs; construction of new facilities needed to support science, 
space technology and aeronnutical research; continuation of the multi-year effort to restore and modernize NASA's 
aeronautical research and development facilities; repair, rehabilitation and modification of other facilities to 
maintain, upgrade and improve the usefulness of the NASA physical plant; minor construction of new facilities, 
facility planning and design activities, and environmental compliance and restoration. 

The projects and amounts in the budget estimates reflect Space Station Freedom and Space Flight requirements that 
are time-sensitive to meet specific program objectives. Other program requirements for 1990 include refurbishing 
bridges, Merritt Island, and rehabilitation of the Spacecraft Assembly and Encapsulation Facility I1 at the 
Kennedy Space Center, rehabilitation of the central heating/cooling plant at the Johnson Space Center, 
construction of a Data Operations Facility and a Quality Assurance and Detector Development Laboratory at 
the Goddard Space Flight Center, modernization of the south utility systems at the Jet Propulsion Laboratory, 
projects to repair, restore, and modernize NASA's aeronautical research and development facilities at Ames, Lewis, 
and Langley Research Centers, and at the Plum Brook Station, construction of an Automation Sciences Research 
Facility at the Ames Research Center, construction of a Supersonic/Hypersonic Low Disturbance Tunnel at the 
Langley Research Center, and modifications for seismic safety, Goldstone, California. 

The M 1990 program continues to meet the objectives of preserving and enhancing the capabilities y d  usefulness 
of existing facilities and ensuring safe, economical and efficient use of the NASA physical plant. This request 
continues the necessary rehabilitation and modification program begun in prior years and continues a repair 
program. The repair program restores facilities to a condition substantially equivalent to their originally 
designed capability. The minor construction program continues to provide a means to accomplish smaller facility 
projects which accommodate changes in technical and institutional requirements. 
restoration program ensures that statutory environmental requirements are met and any necessary remedial action 
promptly taken. 

The environmental compliance and 
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Funds requested f o r  f a c i l i t y  planning and des ign cover advance planning and design requirements f o r  p o t e n t i a l  
f u t u r e  p r o j e c t s ,  master planning,  f a c i l i t i e s  s t u d i e s ,  engineering repor t s  and s t u d i e s  and the  prepara t ion of 
f a c i l i t y  p r o j e c t  design drawings and bid  s p e c i f i c a t i o n s .  

The FY 1989 CoF Program includes  $15,000,000 t r a n s f e r r e d  from DOD t o  NASA f o r  i n i t i a t i o n  of design and 
const ruct ion of a component and subsystem test f a c i l i t y  a t  the  Stennis  Space Center t o  support  the  Advanced Launch 
Sys tem . 
The budget au thor i ty  requested fo r  FY 1990 is $341,800,000, with est imated ou t l ays  of $237,118,000. 

I n  addi t ion t o  the  above, four  p r o j e c t s  are proposed f o r  p r iva te  s e c t o r  f inancing and are described i n  t h e  
addendum t o  t h i s  budget submission. These p r o j e c t s  are the  Advanced So l id  Rocket Motor production and test 
f a c i l i t y ,  Yellow Creek, Miss i s s ipp i ,  the  Space S t a t i o n  Processing F a c i l i t y  a t  t h e  Kennedy Space Center,  the  
Neutral Buoyancy l abora to ry  a t  the  Johnson Space Center,  and the  Observational Instruments Laboratory a t  the  Jet 
Propulsion Laboratory. The p r o j e c t s  s e l e c t e d  for  p r i v a t i z a t i o n  are func t iona l ly  s u i t a b l e  f o r  processing,  
developing, o r  manufacturing commercial space products as w e l l  as d i r e c t l y  suppor t ing NASA programs. Economic 
analyses show t h a t  p r i v i a t i z a t i o n  is  c o s t  b e n e f i c i a l  t o  the  Government, provided the  proposer r e t a i n s  20 percent  
o r  more ownership of the  f a c i l i t i e s .  It a l s o  precludes large out lays  by t h e  Government i n  FY 1990 and FY 1991. 
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N A T I O N A L  A E R O N A U T I C S  AND S P A C E  A D M I N I S T R A T I O N  

P R O P O S E D  A P P R O P R I A T I O N  L A N G U A G E  

C~NRRUCTION or F A O U ~ I U  
For construction, repair. rehnbillcation and modification of Iacili. 

tin. minor conrtrudon of new Iaciliti- and additions to axislinE 
fnclllties. and for facility planning and d a m  not otherwise pNvld.gd, 
for tho Fiationd Aemnrutin m d  Space Administration. and for the 
ncqubitlon et condemnation or nd property. m authohd  by law, 
CS27O,lOO.OOO] Su/1,8W.Ooa, to remain available until Sepurnber SO, 
[l09l], 1092: Aatdd, Thnt, a o ~ i t h r t a n d i n g  the limitation on the 
svulabillty of fundr appropriated under thia hesdhg by thu apprw 
prlbtionr Act, when nny activity her been initbated by the incurrence 
of obligatronr therefor, the amount tvsilablc for iuch activity shall 
mmain avaflable until sxpended. except that thm provision rhsll not 
apply ta the amountr appmpriatcd pursuant to the authormition for 
r q s i r .  mhabilltation and modlficarlon of feciliiier. minor conatmc. 
tion of new facilitlcs and addltiom 10 rxirtisg laditlea, and facillty 
planning and deign:  Provided futrher. That no m o u n t  rppmpriarcd 
pumuant to this or any other Act may be wed for the lease or 
conntrudion of a new wnirscror-funded Ihcihty for exclusive use in 
suppart or a wntrnct or contracts w t h  the Rational Aeronautics and 
Space Adminhrration under -wIuch the Administration would be re 
quired u) substanridly amortlze through payment or reimbutaemenr 
such Contractor inveatmtnt, u n l a  M nppropristions Act specifre6 the 
l r w  or c o n t m  pursuant to which ruch faciliues bre to be construct- 
bd OT leased or iuch facility is o t h e m e  identified in ruch Act: 
Prouidtd further. That the Administrator may a u t h o w  such facility 
leare or construction, if he determines. in coneuimtion with the Cum- 
nutrees on Appropriation% that deferral of such action until the 
enactment of the. next rpproprialions Act would be inconsistent with 
the inwrest of the &tion in semnaurical and space activitiesr: Pro- 
oidrd further, That in addition to sums otherwise provided by thu 
paragraph. an additional SLO.OOO,OOO. tn remain available until ex- 
pended: Pmuidcd furlher. That up ta $90,000,000 or the fundti provid- 
ed by t h u  paragraph may be tramfcned to and merged with sum6 
appropriated for “Rebearch and development” aadlor “Rasearch end 
pmji-ram manngement”]. Llkparrment of Howing and Urban Lk~r lop  
rnenr~lndeptrulmt &nCiCJ Appmpnazioru Atl, 19t.Q; crddinonaf au. 
fhoruinR &guIalion to k prnporrd. I 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1990 ESTIMATES 

SUMMARY OF THE BUDGET PLAN BY LOCATION 

(Thousands of Dollars) 

Fiscal Fiscal Fiscal Year 1990 
Year Year Agency 

LOCATION 1988 1989 Request 
- - - - - ................................ 

- - -  - _ _  Space Station Freedom Facilities ............................ 
Advanced Launch System Facilities.... ....................... 
John F. Kennedy Space Center............................. . . .  - - -  _ - -  

Jet Propulsion Laboratory ................................... - - _  _ _ -  

Dryden Flight Research Facility ............................. 10,500 - - -  
Langley Research Center..................................... - - _  _ - -  
Lewis Research Center....................................... 16 ,300  - - -  
Various Locations........................................... 6 ,400  _ - _  
Repair ...................................................... 24,400 24,900 
Rehabilitation and Modification. ............................ 30,972 32,000 
Minor Construction .......................................... 8,000 9 ,000 
Facility Planning and Design 16,000 20,000 
Environmental Compliance and Restoration .................... 23,900 26 ,000  

Space Flight Facilities 17 ,200  58 ,400  
15 ,000  

George C. Marshall Space Flight Center..... . . . . . . . . . . . . . . . . .  - - -  11 ,400  

Lyndon B. Johnson Space Center........,................ . . . . .  - - _  7 ,800 
Goddard Space Flight Center.................................. 8 , 6 0 0  3,100 

Aeronautical Facilities Revitalization 16,000 52 ,500  
Ames Research Center........................................ - - -  - _ -  

..................................... 
- - -  

...................... 

................................ 
_ _ - - - - _  _ _ _ - _ _ _  

38 ,100 
53 ,400  

- - -  
8 ,000 
2 ,800 

19,500 
5 ,400  

64,200 
10,600 

6 ,900 

2,600 
28,000 
36,000 
10,000 
26,300 
30,000 

- - -  

_ _ _  

_ - _ _ - _ _  

Total Plan... ............................................. 178,272 260,100 * 341,800 

* Excludes $15,000,000 appropriated to Construction o f  Facilities for transfer to the 
Science, Space, and Technology Education Trust Fund. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1990 ESTIMATES 

SUMMARY OF BUDGET PLAN BY COGNIZANT OFFICE 

(Thousands of dollars) 

Fiscal Fiscal Fiscal Year 1990 

FY 1988 FY 1989 Request 
Agency Year Year 

- - - - - - - - -  _ _ _ _ _ _ _ _ _  _ - - - _ - _ _ - _ _ _ _ _  
_ _ _  38,100 ................................. 81,200 64,200 Office of Space Flight 17,200 

8,600 14,500 12,900 Office o f  Space Science and Applications 
. . . . . . . . . . . . .  81,700 Office of Aeronautics and Space Technology 

............................. - - -  14,600 6,400 Office of Space Operations 
................................... 130,300 Office of Management 103,272 111,900 

Office of Space Station ................................ _ _ -  

. . . . . . . . . . . . . . .  
42,800 52,500 

- - - - _ _ _  - - - - - - - - - - - _ - _  

SUMMARY OF BUDGET PLAN BY SUBFUNCTION 

(Thousands of dollars) 
L 

Code _ _ _ _ _ _  
.................................... 17,200 73,400 91,500 

11,400 21,600 
109,672 122,800 157,600 

253 Space Flight 

255 Supporting Space Activities 
. . . . . .  254 Space Science, Applications and Technology a,  600 ..................... 

(250) (Subtotal, General Science, Space 
............................. and Technology) (135,472) (207,600) (270,700) .............................. 71,100 402 Air Transportation 42,800 52,500 

- - _ - - _ _  - - - - _ _ -  - - - - - - - 

* Excludes $15,000,000 appropriated to Construction o f  Facilities for transfer to the 
Science, Space, and Technology Education Trust Fund. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1990 ESTIMATES 

(Thousands of Dollars) 
BUDGET PLAN BY LOCATION AND PROJECT 

SS 1 253 

SS 1 253 
SS 1 253 

SS 1 253 
SS 1 253 

SF 1 253 
SF 1 253 
SP 1 253 
SP 1 253 
SP 1 253 

SP 1 253 
SP 1 253 
SP 1 253 
SF 1 253 

SF 1 253 

SF 1 253 
SF 1 253 
SP 1 253 

SF 1 253 

INSTALLATION AND PROJECT 

Page 1 of 4 

Fiscal Fiscal FY 1990 
Year Year Agency Page 
1988 1989 Request No. 

SPACE STATION FREEDOM FACILITIES AT VARIOUS LOCATIONS: _ _ _  _ _ _  38,100 

Construction of Addition for Space Systems Automated 
Integration and Assembly Facility (JSC) ..................... _ - _  _ _ _  10,500 CF 1 - 1  

Construction of Addition to Mission Control Center (JSC) . . . . .  - _ _  _ _ _  17,800 CF 1-8 
Construction of Addition to Simulator/Training 
Facility (JSC) .............................................. - - -  - - -  3,800 CF 1-14 

Modifications for Expanded Solar Simulation (JSC) . . . . . . . . . . . .  _ _ _  _ _ -  2,000 CF 1 -22 

Space Station (MSPC) ........................................ - _ -  _ _ _  4,000 CF 1 -30 
Modifications of Process Technology Facility for 

SPACE FLIGHT FACILITIES AT VARIOUS LOCATIONS: 17,200 58,400 53,400 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - -  - _ _ _ _ _  - - _ _ - _  _ _ _ _ _ _  
Replace Cooling Towers,Launch Complex 39 Utility Annex (KSC). _ _ _  _ _ _  4,600 CF 2 -1 
Replace Launch Complex 39, Pad A Chillers and Controls (KSC). 1,200 CF 2 -7  
Replace Roofs, Launch Complex 39 (KSC) ....................... - - -  - - -  11,000 CF 2 -1 3  
Replace Vehicle Assembly Building Air Handling Units (KSC) ... - - -  - - -  1,800 CF 2 -2 0  

Orbiter Processing Facility #3 (KSC) ........................ - _ _  - - -  26,000 CF 2 -26 
Modification of High Pressure Industrial Water System (SSC).. - _ _  - - _  2,000 CF 2 -3 4  

3,000 CF 2 -39 

Upgrade orbiter Modification and Refurbishment Facility to 

. . . . . . .  Replacement of High Pressure Gas Storage Vessels (SSC) _ _ -  3,500 
Construction of National Resource Protection (Var. Locations) - _ -  2,600 
Construction of Advanced Solid Rocket Motor (ASRH) 

27,000 
Refurbish Atmospheric Reentry Materials and Structures 

3,800 CF 2 -44 

_ _ _  - - -  Production and Test Facility (MSPC) ........................ 
Evaluation Facility (JSC) ................................... _ _ _  4,900 - . _  

_ _ _  2,300 _ . _  Increase Chiller Capacity, LC -39 Utility Annex (KSC) . . . . . . . . .  
Rehabilitation of PAD A, Launch Complex 39 (KSC) . . . . . . . . . . . . .  - - -  4,600 _ _ _  
Stand 116 (MSPC) - - -  

Construction of LC-39 Operations Support Building (KSC) . . . . . .  17,200 

Modifications for Advanced Engine Development, Test _ _ _  13,500 ............................................ 
- - _  _ _ .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1990 ESTIMATES 

(Thousands of Dollars) 
GET PLAN BY LOCATION AND PROJECT 

Fiscal 
Year 

CO BA SF INSTALLATION AND PROJECT 1988 
_ -  - _  _ _  ................................................................. 

ADVANCED LAUNCH SYSTEM FACILITIES: _ _ _  
................................. _ _ _ _ _ -  

SF 1 2 5 3  Construction of Component and Subsystem Development 
Test Facility ( S S C )  ....................................... _ - _  

JOHN F. KENNEDY SPACE CENTER - _ _  
............................. - - - - _ _  

SF 7 2 5 4  Refurbish Bridges, Merritt Island .......................... _ _ _  
SF 2 2 5 4  Rehabilitation of Spacecraft Assembly and Encapsulation 

- - _  Facility I1 ............................................... 
LYNDON B. JOHNSON SPACE CENTER _ _ -  
............................... _ _ - - _ _  

SF 7 2 5 5  Rehabilitation of Central Heating/Cooling Plant . . . . . . . . . . . .  _ _ _  
SF 7 2 5 5  Construction of Auxiliary Chiller Facility . . . . . . . . . . . . . . . . .  - - _  

MARSHALL SPACE FLIGHT CENTER - - -  
............................ _ _ _ _ _ -  

SSA 2 2 5 4  Modifications to the X-Ray Calibration Facility (XRCF) . . . . .  _ - -  

8 , 6 0 0  GODDARD SPACE FLIGHT CENTER 
........................... _ _ _ _ _ _  

_ _ -  S O  7 2 5 5  Construction of Data 0perations.Facility . . . . . . . . . . . . . . . . . . .  

SSA 7 255 Modifications for Utility Reliability ...................... 
SSA 2 2 5 4  Construction of Quality Assurance and Detector 

Development Laboratory .................................... - - _  
_ - -  

SSA 2 2 5 4  Construction o f  Spacecraft Systems Development and 
Integration Facility ...................................... 8 ,600  

JET PROPULSION LABORATORY _ - _  

SSA 7 2 5 5  Modernization of South Utility Systems . . . . . . . . . . . . . . . . . . . . .  _ _ _  
......................... - _ - - - -  

Page 2 of 4 

_ _ _  15 ,000  * 

- - -  3 ,500 CF 3 - 6  

- - -  7 ,500 CF 5 - 6  
3 ,100 _ _ _  

* Transferred from DOD to NASA for initiation of design and construction. 
SUM 7 



NATIONAL AERONAUTICS AND 5 ,E ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1990 ESTIMATES 

(Thousands of Dollars) 
GET PLAN BY LOCATION AND PROJECT 

Page 3 of 4 

FY 1990 
Agency Page 
Request No. _ _ _ _ _ _ _ _ _  _ _ _ _ _  
64,200 
_ _ - - - -  
1,000 CF 7 -1  
4,600 CF 7 -6 
1,000 CF 7-10 

INSTALLATION AND PROJECT 

AERONAUTICAL FACILITIES REVITALIZATION AT VARIOUS LOCATIONS: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Construction of 40x80 Drive Motor Roof (ARC) . . . . . . . . . . . . . . . . .  
Modifications to Thermo-Physics Facilities (ARC) . . . . . . . . . . . . .  
Modifications to 14x322 Subsonic Wind Tunnel (LaRC) . . . . . . . . . . .  
Modifications to National Transonic Facility for 
Productivity (LaRC) ......................................... 

Modifications to 20-Foot Vertical Spin Tunnel (LaRC) . . . . . . . . .  
Rehabilitation of Central Air System (LeRC) . . . . . . . . . . . . . . . . . .  
Rehabilitation of Central Refrigeration Equipment (LeRC) . . . . .  
Rehabilitation of 8x6 Supersonic and 9x15 Low-Speed 
Wind Tunnels (LeRC) ........................................ 

Rehabilitation of Hypersonic Tunnel (Plum Brook) . . . . . . . . . . . . .  
Repair and Modernization of the 12-Foot Pressure Wind 
Tunnel (ARC) ................................................ 

Refurbishment of Hypersonic Facilities Complex (LaRC) . . . . . . . .  
Rehabilitation and Modifications to 10x10 Supersonic 
Wind Tunnel (LeRC) .......................................... 

AST 5 402 
AST 5 402 
AST 5 402 
AST 5 402 

7,600 CF 7-15 
1,900 CF 7-20 
2,400 CF 7-25 
7,200 CF 7-31 

AST 5 402 
AST 5 402 
AST 5 402 
AST 5 402 

6,800 CF 7-36 
4,100 CF 7-41 AST 5 402 

AST 5 402 
16,000 25,200 

- - -  12,800 
27,600 CF 7-46 

- - _  AST 5 402 
AST 5 402 

- - -  14,500 

10,600 
_ - _ _ - _  
10,600 CF 8-1 

AMES RESEARCH CENTER 

Construction of Automation Sciences Research Facility . . . . . . . .  
. . . . . . . . . . . . . . . . . . . .  

AST 4 254 

DRYDEN FLIGHT RESEARCH FACILITY 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Construction of Integrated Test Facility ..................... AST 5 402 

LANGLEY RESEARCH CENTER 

Construction of Supersonic/Hypersonic Low Disturbance Tunnel. 
_ - - - - - _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _  

6,900 _ _ _ _ _ _  
6,900 CF 9 -1  AST 5 402 

LEWIS RESEARCH CENTER 

Construction of Addition to the Research Analysis Center . . .  
Modifications for Fan/Compressor Research, Engine 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  

Research Building ........................................... 
AST 5 402 
AST 5 402 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES Page 4 of 4 
FISCAL YEAR 1990 ESTIMATES 

BUDGET PLAN BY LOCATION AND PROJECT 
(Thousands o f  Dollars) Fiscal Fiscal FY 1990 

CO BA SF INSTALLATION AND PROJECT 1988 1989 Request 

VARIOUS LOCATIONS 6,400 _ _ _  
SO 7 255 Modifications for Seismic Safety, Goldstone, CA (JPL) . . . . .  _ _ _  _ - -  

Year Year Agency 

- -  _ _  - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - _ _ _ _ _ -  - - _ _ _ _  - - - _ _ _ _ _ _  
2,600 

2,600 
_ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ -  _ _ _ _ _ _  - - _ _ _ _  _ _ - _ - _  

S O  7 255 Construction o f  Communications Development Antenna, _ _ _  _ _ -  Goldstone, CA (JPL) ...................................... 6,400 

CF 1 0 - 1  

MGT 7 255 REPAIR OF FACILITIES AT VARIOUS LOCATIONS, NOT IN EXCESS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OP $750,000 PER PROJECT...... ............................. 24,400 24,900 28,000 CF 1 1 - 1  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _  - - - - _ _  - - - _ _ _  _ _ _ _ - _  

MGT 7 255 REHABILITATION AND MODIFICATION OF FACILITIES AT VARIOUS 
........................................................ 
LOCATIONS NOT IN EXCESS OF $750 ,000  PER PROJECT........... 30,972 32,000 36,000 CF 1 2 - 1  
............................................... _ _ _ _ _ _  - - _ _ _ _  - - _ _ _ _  

MGT 7 255 MINOR CONSTRUCTION OF NEW FACILITIES AND ADDITIONS 
_ _ _ _ _ _ _ _ _ _ _ _ _. _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - -  
TO EXISTING FACILITIES AT VARIOUS LOCATIONS, NOT 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IN EXCESS OF $500,000 PER PROJECT.... ..................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MGT 7 255 FACILITY PLANNING AND DESIGN .............................. 16,000 20,000 26,300 CF 1 4 - 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ - - - - -  - - _ - - -  _ _ _ _ _ _  
S U B T 0 T A L . CONSTRUCTION ........................... 154,372 234,100 311,800 

MGT 7 255 ENVIRONMENTAL COMPLIANCE AND RESTORATION PROGRAM.......... 23,900 26,000 30,000 CF 1 5 - 1  
................................................ _ - - - - -  - - - - - -  _ _ _ _ - -  

* Excludes $15,000,000 appropriated to Construction o f  Facilities for transfer to the 
Science. Space, and Technology Education Trust Fund. SUM 9 



LOCATION OF MAJOR AND COMPONENT INSTALLATIONS 

AMES RESEARCH 
CENTER (ARC) PLUM BROOK 

LEW I S RESEARCH CENTER (LeRCI 

OPERATIONS D I V I S I O N  

WESTERN OPERAT IONS 
SUPPORT OFFICE 
(WOSPIKSC) 

GODDARD SPACE 
NASA RESIDEN FLIGHT CENTER (GSFC) 

ALLOPS FLIGHT F A C l L l  

A HEADQUARTERS, D. C. JET PROPULSION 

RESEARCH CENTER (LaRCI 

RESEARCH F A C I L I T Y  
( D F RFlA R C i  

MARSHALL  SPACE 
FLIGHT CENTER IMSFC) 

S T E N N I S  SPAC€ CENTER (SSCI  

TEST F A C I L I T Y  
(WSTFIJSC) COMPUTER / 

‘OM M I CHOU D 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

SUMMARY 

Page 
Amount No. 

_ _ _ _ _ _ _ - - - - -  _ - _ _  
Office of Space Station: 
_ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - - -  

Construction of Addition for Space Systems Automated Integration 

Construction of Addition to Mission Control Center, 

Construction of Addition to Simulator/Training Facility, 

Modifications for Expanded Solar Simulation, Johnson Space Center. 
Modifications of Process Technology Facility for Space Station, 
Marshall Space Flight Center...................... . . . . . . . . . . . . . . .  

and Assembly Facility, Johnson Space Center............... . . . . . . .  
Johnson Space Center............................................. 

Johnson Space Center. ............................................ 

10,500,000 CF 1 - 1  

17,800,000 CF 1 - 8  

3 ,800,000 CF 1 - 1 4  
2 ,000,000 CF 1 - 2 2  

Total .......................................................... 38,100,000 
- - - - - _ _ _ _ - _ _  _--_------__ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Construction of Addition f o r  Space Systems Automated In tegra t ion  and Assembly F a c i l i t y  

INSTALLATION: Lyndon B.  Johnson Space Center 

FY 1990 CoF Estimate: $lO,5OO,OOO 

LOCATION OF PROJECT: Houston, Harris County, Texas 

COGNIZANT HEADQUARTERS OFFICE: Off ice  of Space S t a t i o n  

FY 1989 AND PRIOR YEARS' FUNDING: The following p r i o r  yea r s '  funding is  r e l a t e d  t o  t h i s  p ro jec t :  

Planning 
and Design Construction Tota l  

--- $ 698,000 
Capi ta l i zed  I n v e s t m e n t . . . . . . . . . . . . .  ..................... --- $5,309,549 5,309,549 
S p e c i f i c  CoF Funding .................................... $698,000 

Total .  ................................................ $698,000 $5,309,549 $6,007,549 

SUMMARY PURPOSE AND SCOPE: 

This p r o j e c t  provides f o r  cons t ruc t ion  of an add i t ion  t o  the  east end of t h e  Systems In tegra t ion  and Mockup 
Laboratory of Building 9 t o  support  development, t e s t i n g  and f l i g h t  q u a l i f i c a t i o n  of in tegra ted  component 
assembly/attachment hardware and o t h e r  mechanisms f o r  t h e  Space S t a t i o n  s t r u c t u r a l  assembly and in tegra t ion .  
This proposed add i t ion ,  comprised of approximately 21,000 square f e e t  (sq .  f t . )  of high-bay area and 
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approximately 26,000 sq. ft. of laboratory support area, will accommodate simulators, associated support 
equipment and provide space for personnel in automated systems development. 

PROJECT JUSTIFICATION: 

This project will provide an area for high-fidelity dynamics simulation testing of manual and automated 
construction techniques and hardware, component attachment methods, and verification/inspection techniques for 
on-orbit Space Station structural assembly tasks and similar applications. The high-bay addition will 
accommodate several six-degree-of-freedom simulators, a 40-foot by 40-foot air-bearing floor, and static test 
area for various Space Station structures, components and test fixtures. The three-story laboratory support 
addition is required for associated technician work and staging, test and applications computing support, 
techniques development laboratories, transient engineering support space and mechanical equipment. As an 
addition to the integration and mockup area supporting Space Shuttle and Space Station, the new area will 
benefit from shared accessibility, experience, techniques, support personnel, and special facilities. 
Enlargement of the existing air-bearing floor is required to accommodate full-scale dynamics tests utilizing 
the Shuttle and Space Station remote manipulator system already established/planned for this location. 
Accomplishment of Johnson Space Center (JSC) responsibilities for engineering and integrated ground 
verification prior to flight requires the capabilities provided by this project. 
the most cost-effective means for meeting these requirements. 
on-orbit assembly methods and procedures. 

This building addition is 
These capabilities must be provided to verify 

IMPACT OF DELAY: 

If the project is not approved, JSC will not be able to conduct the Space Station systems engineering and 
integration activities that are required to support proof-of-concept evaluation and end-to-end certification 
testing. 
requirements. 

Existing facilities are inadequate for meeting these mandatory verification and validation 

PROJECT DESCRIPTION: 

This project provides for construction of an addition to the east end of the Systems Integration and Mockup 
Laboratory of Building 9 consisting of approximately 47.000 sq. ft. The addition includes a 21,000-sq.-ft. 
high-bay area and a 26,000-sq.-ft. three-story laboratory support area. The project also provides for 
increasing the existing air-bearing surface area in the Systems Integration and Mockup Laboratory by 
3,000 sq. ft. and providing 1,600 sq. ft. of air-bearing surface in the new high-bay area. Additionally, the 
project includes extending the existing high-bay bridge crane; installing an elevator in the laboratory 
support area; connecting to the JSC utility tunnel systems, electrical power, and air-conditioning. A paved 
parking lot for approximately 60 vehicles will be provided to support building personnel and replace parking 
spaces lost by construction of the addition. 
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PROJECT COST ESTIMATE: 

The c o s t  estimate is  based on a pre l iminary  engineering repor t  and an in-house estimate. 

Unit of Unit 
Measure Quant i ty  c o s t  c o s t  

Land Acquisi t ion ............................................ 
Construction................................................ 

Utili t ies,  U t i l i t y  Relocation,  
Landscaping, Tunnel Extension, Paving, 
Sidewalks, and Parking L o t . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Arch i t ec tu ra l  .......................................... 
S t r u c t u r a l  ............................................. 
Mechanical ............................................. 
E l e c t r i c a l  ............................................. 
Arch i tec tu ra l .  ......................................... 
S t r u c t u r a l  ............................................. 
Mechanical ............................................. 
Electrical ............................................. 
Modifications.......................................... 

Building High-Bay Addition: 

Off ice  and Laboratory Addition: 

Air-Bearing Floor and S t r u c t u r a l  

LS 

SF 
SF 
SF 
SF 

SF 
SF 
SF 
SF 

SF 

21,000 
21,000 
21,000 
21,000 

26,000 
26,000 
26,000 
26,000 

4,600 

$ 47.48 
106.91 
30 - 71 
13.33 

22.77 
60.15 
60.15 
49.62 

157.83 

597 9 000 

997 9 000 
2,245,000 

645,000 
280,000 

592 , 000 
1,564,000 
1,564,000 
1,290,000 

726,000 

-- -- -- -- Equipment ................................................... 
-- -- -- -- Fal lou t  S h e l t e r  (no t  f e a s i b l e )  .............................. 

Tota l  ....................................................................................... $10,500,000 
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LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Building Perspective 
Figure 3 - First Floor Plan 

OTHER EQUIPMENT SUMMARY: 

Equipment such as computer systems, six-degree-of-freedom motion simulators and other instrumentation and test 
equipment totaling approximately $l2,O5O,OOO will be purchased from Research and Development (R&D) resources. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

At the present time there are no requirements for future CoF funding. 
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LYNDON B .  JOHNSON SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

Addition for Space Systems 
Automated Integration and Assembly Facility 
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Space Station 
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Space Station 

2s 
E 7  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Construction of Addition to Mission Control Center 

INSTALLATION: Lyndon B. Johnson Space Center 

FY 1990 CoF Estimate: $17,800,000 

LOCATION OF PROJECT: Houston, Harris County, Texas 

COGNIZANT HEADQUARTERS OFFICE: Office of Space Station 

FY 1989 AND PRIOR YEARS' FUNDING: The following prior years' funding is related to this project: 

Planning 
and Design Construction Total 

Specific CoF Funding ...................... $1,396,000 --- $ 1,396,000 
--- $14,426,962 14,426,962 Capitalized Investment.................... 

Total. .................................. $1,396,000 $14,426,962 $15,822,962 

SUMMARY PURPOSE AND SCOPE: 

This project provides for construction of an addition to the existing Mission Control Center (MCC), Building 
30, mission operations wing (MOW). This five-story addition with a second-floor mezzanine, will provide the 
space required to accommodate various ground-based automatic data processing (ADP) equipment and associated 
systems to support Space Station operations. 
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PROJECT JUSTIFICATION: 

This p r o j e c t  i s  required t o  provide space f o r  the  i n i t i a l  and continuing b a s i c  ground support  of t h e  Space 
S t a t i o n  o r b i t a l  assembly. Beginning with t h e  first element launch, the  f a c i l i t y  w i l l  be required f o r  support  
of  rea l- t ime,  near- real- time, and follow-on opera t ions  management, engineering analyses ,  contingency 
planning/operations and l o g i s t i c s  coordination/management f o r  the  l i f e  of t h e  Space S t a t i o n  program. 
f a c i l i t y  must be f u l l y  opera t iona l  p r i o r  t o  f i r s t  element launch with s u f f i c i e n t  t i m e  provided f o r  systems 
i n s t a l l a t i o n ,  a c t i v a t i o n .  t e s t i n g  and v e r i f i c a t i o n  of  procedures. 

The 

The Space S t a t i o n  Control Center (SSCC) is  required f o r  Space S t a t i o n  opera t ions .  
MCC is required f o r  sha r ing  of  common s k i l l s ,  personnel,  equipment, communications and da ta .  Engineering and 
maintenance t a sks  w i l l  be shared with Space Transpor ta t ion System (STS) programs. The MCC w i l l  remain 
configured f o r  and dedicated t o  STS operat ions  planned through the  1990's. Limited sha r ing  of MCC areas w i l l  
be p o s s i b l e ,  however, the  STS mission support  r a t e ,  manpower, equipment severe  requirements i n  the  MCC make i t  
unsu i t ab le  and unavai lable  f o r  use  as t h e  SSCC. 

Proximity with t h e  e x i s t i n g  

This add i t ion  provides the  needed opera t ions  and assoc ia ted  equipment areas required f o r  t h e  continuous 
support  of t h e  Space S ta t ion .  Operations management, suppor t ,  planning, evaluat ion and simulation areas are 
included.  It is  a n t i c i p a t e d  t h a t  up t o  55 c i v i l  s e r v i c e  and l 9 O  con t rac to r  personnel on a prime s h i f t  w i l l  be 
i n  t h e  f a c i l i t y  during Space S t a t i o n  opera t ions;  and two and one-half times t h i s  number is  an t i c ipa ted  dur ing 
anomalies and emergency opera t ions .  It is the re fo re  e s s e n t i a l  t h a t  
t h i s  f a c i l i t y  be const ructed.  

The f a c i l i t y  w i l l  be used 24 hours a day. 

IMPACT OF DELAY: 

If  t h i s  p r o j e c t  i s  not  approved, t h e r e  w i l l  not  be adequate space a t  Johnson Space Center (JSC) t o  e s t a b l i s h  
and opera te  the  SSCC. Systems i n s t a l l a t i o n / a c t i v a t i o n  and opera t ions  procedures development and v e r i f i c a t i o n  
requirements p r i o r  t o  f i r s t  element launch requ i re  t h i s  f a c i l i t y  t o  be on l i n e  and opera t iona l  w e l l  i n  advance 
of t h e  f i r s t  assembly a c t i v i t i e s .  

PROJECT DESCRIPTION: 

This p r o j e c t  provides f o r  cons t ruc t ion  of  a f ive- s to ry  add i t ion  with a second-floor mezzanine a t  the  southwest 
corner  of t h e  e x i s t i n g  MCC, Building 30, MOW. 
f o r  Space S t a t i o n  opera t ions  suppor t  and d a t a  processing/storage.  
condi t ioning and heat ing;  f i r e  d e t e c t i o n ,  alarm, and suppression systems; electrical  power; and l i g h t i n g  as 
required f o r  the  var ious  areas. Also included w i l l  be r a i s e d  f l o o r i n g  and a i r- condi t ioning required by the  
computer equipment. Various e x i s t i n g  underground u t i l i t i e s  w i l l  be re located and new storm drainage,  s a n i t a r y  

The add i t ion  w i l l  cons i s t  of approximately 106,000 square f e e t  
Included i n  t h i s  p r o j e c t  w i l l  be air- 
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sewer and water l i n e s  w i l l  be connected t o  e x i s t i n g- s i t e  systems t o  serve the  new addi t ion .  
be provided f o r  v i s i t o r  access  and viewing, rest rooms, co r r ido r s ,  s ta i rways,  e l eva to r s  and mechanicall 
e l e c t r i c a l  room f a c i l i t i e s .  
reconfigured f o r  access t o  t he  addi t ion .  
w i l l  be provided. 

Areas w i l l  a l s o  

An e x i s t i n g  paved se rv i ce  d r ive ,  located on the  west s i d e  of the  MOW, w i l l  be 
A loading dock, pedestr ian walkways and a paved parking area a l s o  

PROJECT COST ESTIMATE: 

This cos t  estimate is  based on 90-percent design completion. 

Unit of 
Measure Quant i ty  

Land Acquisit ion .................................. 
Construct ion. .  .................................... 

S i t e  Preparat ion:  
Parking L o t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l 5 - k ~  Unit Substat ions (12) ................. 
Uti l i t ies  Modifications and 

Relocat ions;  Concrete Walks and 
Asphalt Driveway .......................... 

U t i l i t y  Tunnel.. ............................ 
Archi tec tura l  and S t r u c t u r a l  ................ 
Mechanical...  ............................... 

N e w  Addition: 
S t r u c t u r a l .  ................................... 
Archi tec tura l .  ................................ 
Mechanical .................................... 
E l e c t r i c a l .  ................................... 

Equipment ......................................... 

Modification t o  Exis t ing  Building: 

LS 
LS 

LS 
LS 

LS 
LS 

SF 
SF 
SF 
SF -- 

106.000 
106,000 
106,000 
106,000 -- 

Unit 
cos t  cos t  

-- $17,800,000 

-- $ 225,000 
-- 636,000 

$28.25 
47.94 
31.97 
47.95 -- 

86,000 
91, ooo 

-- -- -- -- Fal lou t  She l t e r  (not  f e a s i b l e )  .................... 
Total  ....................................................................... $17,800,000 
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LIST OF RELATED GRAPHICS: 

Figure 1 - Project Location 
Figure 2 - Perspective 

OTHER EQUIPMENT SUMMARY: 

Equipment such as computer systems, computer software, workstations and personal computers and network 
interfaces estimated at $126,800,000 will be provided from Research and Development (R&D). 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

A Building 48 addition for backup electrical/mechanical utilities costing approximately $5 million is 
anticipated in FY 1992. 
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PROJECT JUSTIFICATION: 

This project provides necessary facility space to accommodate the trainers needed for Space Station-unique 
systems, operations, and crew stations. Space Station flight crews and ground-controllers require numerous 
trainers for multiple part-tasks and single-system tasks, and abbreviated crew-station activities. Trainers 
must cover a wide range of physical, mechanical and computer-aided systems of low- and high-fidelity. These 
systems must be fully integrated for ground/flight coordination and capable of individual or multiple-person 
use. These Space Station-unique trainers and ancillary support cannot be accommodated in the existing Shuttle 
Mission Simulators (SMS) complex. 

The scope of this project makes maximum use of existing Building 5 facilities and adds only the minimum space 
necessary to accommodate the Space Station simulation and training. Use of 9,500 sq. ft. of existing 
floorspace represents a significant saving in cost. This existing space and the ground floor of the addition 
is required for location of the various trainers. The upper-floor of the addition is required for electronic 
equipment, maintenance, operations, parts storage, work areas and miscellaneous facility support space. 

IMPACT OF DELAY: 

If this project is not approved, there will not be adequate space at Johnson Space Center (JSC) to provide the 
Space Station-unique flight crew and ground-controller training required for safe and effective Space Station 
operations. Program operations schedules will be delayed if these facilities are not available. 

PROJECT DESCRIPTION: 

This project provides for the construction of a three-story building addition and modifications to Building 
5. The addition to the south side of the existing south-wing high bay includes 23,200 sq. ft. of floor space. 
The first floor of the addition will comprise approximately 7.400 sq. ft. with 4,300 sq. ft. of computer 
flooring. The second floor of the addition will contain approximately 7,400 sq. ft. with 6,900 sq. ft. of 
computer flooring. 
existing high bay will be modified by the removal of existing walls, the addition of approximately 
3,000 sq. ft. of computer flooring, and approximately 1.000 sq. ft. of rest room space. The project work also 
includes heating, ventilation and air-conditioning: an elevator, stairs and mechanical room. Site work 
includes utilities to the addition, modification of storm drainage, landscaping and the construction of a 
paved parking area for approximately 170 vehicles. 
between the existing high bay and the existing secure area of Building 5. 

The third floor will be a future computer room of approximately 7,400 sq. ft. The 

A secure wall with a security entrance will be provided 
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PROJECT COST ESTIMATE: 

The basis of this cost estimate is a preliminary engineering report (PER). 

Unit of 
Measure Quantity 

--- --- Land Acquisition .................................. 
--- --- Construction. ..................................... 

Site Preparation: 
--- Utilities Modifications and Relocations....... LS 

Paved Parking Lot............................. LS 
Electrical Switches and Unit Substation ..... LS 

--- 
--- 

Modifications to Existing Building 5: 
--- LS Architectural and Structural .................. 
--- Mechanical..... ............................... LS 

Electrical.. LS --- .................................. 
New Building Addition: 
Foundation... SF 23,200 
Structural....... SF 23,200 
Architectural.. SF 23,200 
Heating, Ventilating, and Air-conditioning .... SF 23,200 
Plumbing SF 23, ooo 
Sprinkler and Standpipe System ................ SF 23,200 
Electrical, Security, and Fire Alarm. ......... SF 23,200 

................................. ............................. ............................... 
...................................... 

--- --- Equipment ......................................... 
--- --- Fallout Shelter (not feasible) .................... 

Total.. ............................................................. 

Unit 
cost cost 

--- 127, ooo 
--- 200,000 
--- 102,000 

--- 210,000 
--- 10,000 
--- 32,000 

$ 6.63 154,000 
11.81 274,000 
40.00 9 28,000 
36.50 847,000 
4.04 93 , 000 

87,000 3.75 
31-72 736,000 

--- --- 
....... $3,800,000 
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LIST OF RELATED GRAPHICS: 

Figure 1 - P r o j e c t  Location 
Figure 2 - South Perspect ive  
Figure 3 - S i t e  Plan 
Figure 4 - Floor Plan 

OTHER EQUIPMENT SUMMARY: 

Equipment such as ground systems t r a i n e r s ,  module systems t r a i n e r s ,  s t a t i o n  proximity opera t ions  t r a i n e r s ,  and 
computers est imated t o  c o s t  $68,200,000 w i l l  be funded from Research and Development. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding w i l l  be required t o  complete t h i s  p r o j e c t .  
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LYNWW 8. J-ON SPACE CENTER 
FISC# YEW 1WO ESTlflATES 

CONSfRUCflON OF AOOITICISIJ TO 

FIRST FLOOR 

e N EXISTIMG FIRST FLOOR 

BUILDING 5 - FLOOR PLAN 

e i 
OPEN STORAGE C SUPPLY AREA 

I 

m o n o  FLOOR 
r. 

FIGURE 4 T H I R D  FLOOR 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

~ 

PROJECT TITLE: 

INSTALLATION: Lyndon B. Johnson Space Center 

Modification f o r  Expanded Solar Simulation 

FY 1990 CoF Estimate: $2,000,000 

LOCATION OF PROJECT: Houston, Harris County, Texas 

COGNIZANT HEADQUARTERS OFFICE: 

FY 1989 AND PRIOR YEARS’ FUNDING: The following prior years’ funding is related to this project: 

Office of Space Station 

Planning 
Tot a1 

$ 190,000 

and Design Construction 

~190,000 --- Specific CoF Funding ...................... 
Capitalized Investment.................... -0- $39,920,000 39,920, ooo 

Total ................................... ~190,000 $39,920,000 $40,110,000 

SUMMARY PURPOSE AND SCOPE: 

This project provides f o r  enlarging the support facilities fo r  the xenon lighting system and modifications to 
Chambers A and B in the Space Environment Simulation Laboratory (SESL), Building 32. 
environments for the large, complex, and thermally sensitive space structures of the Space Station program 
must be simulated for validation and verification testing of hardware. 

High-fidelity solar test 
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PROJECT JUSTIFICATION: 

This p r o j e c t  i s  required t o  provide h i g h- f i d e l i t y  s o l a r  simulation test environments f o r  the  l a r g e ,  complex, 
and thermally s e n s i t i v e  space s t r u c t u r e s  of t h e  Space S t a t i o n  program. Test ing requirements for both Chambers 
A and B are inc reas ing  i n  quan t i ty  and s imulat ion c a p a b i l i t y  f o r  c r i t i ca l  Space S t a t i o n  and STS hardware 
sys tems .  In-house and con t rac to r  technology development t e s t i n g  needs f o r  Space S t a t i o n  thermal test  beds are 
immediate. However, p a r t i a l  and i n t e g r a t e d  s t r u c t u r e s  t e s t i n g  w i l l  be required i n  these  chambers. The 
expansion of  t h e  s o l a r  s imulat ion c a p a b i l i t y  provided by t h i s  p r o j e c t  w i l l  a s su re  the  a v a i l a b i l i t y  and q u a l i t y  
of space environment t e s t i n g  f o r  a v a r i e t y  of technology demonstrations and/or assessments and f o r  a c t u a l  
f l i g h t  hardware t e s t i n g  and v e r i f i c a t i o n .  A h igh- qual i ty  s o l a r  s imulat ion component of  space-environment 
t e s t i n g  is  required t o  assure  t h e  adequacy of s t r u c t u r a l  and system designs while minimizing the  hardware and 
mission performance c o s t s  of a r t i f i c i a l l y  " safe"  overdesigns. 
t h i s  p r o j e c t  r e- es tab l i shes  t h a t  c a p a b i l i t y .  This c a p a b i l i t y  was v i t a l  t o  the  successes of earlier program 
space systems t e s t e d  i n  these  unique man-rated chambers. Space S t a t i o n  opera t ions  and success requirements 
mirror  those  of the  Apollo program where veh ic les  and systems had t o  perform properly.  

The s o l a r  s imulat ion c a p a b i l i t y  provided by 

IMPACT OF DELAY: 

I f  t h i s  p r o j e c t  i s  not  approved, the  effects of s o l a r  r a d i a t i o n  on l a r g e  complex s t r u c t u r e s  i n  t h e  space 
environment cannot be adequately assessed and accommodated i n  hardware des igns .  
systems of t h e  Space S t a t i o n  program w i l l  be forced t o  more conservat ive ,  nonvalidated,  design so lu t ions .  
Thermally-induced problems, not  a n t i c i p a t e d  because of l ack  of adequate test f a c i l i t i e s ,  could r e s u l t  i n  
s i g n i f i c a n t  s a f e t y  r i s k s .  

The larger s t r u c t u r e s  and 

PROJECT DESCRIPTION: 

This modification of the  Space Environment Simulation Laboratory (SESL), Building 32 ,  provides f o r  the  
upgrading and expansion of f a c i l i t i e s  for  s o l a r  s imulat ion systems. The modification of the  f a c i l i t i e s  f o r  
Chamber B w i l l  enable the  number of s o l a r  xenon lamps t o  be increased from 19 t o  37, thereby en la rg ing  t h e  
diameter capable of being i r r a d i a t e d  i n  the  chamber from 13 t o  20 f e e t .  I n  add i t ion ,  Chamber A w i l l  be 
r e t r o f i t t e d  and reconfigured t o  accept up t o  37 xenon l i g h t  modules i n  63 pos i t ions .  The p r o j e c t  inc ludes  
rep lac ing  t h e  e x i s t i n g  heat  exchanger i n  Chamber B with a u n i t  of s u f f i c i e n t  capaci ty  t o  handle the  add i t iona l  
hea t  produced by the  new l i g h t  modules. 
by in terconnect ing piping.  A new de- ionized water pump, valves and flow con t ro l s  w i l l  be i n s t a l l e d  t o  support  
f u l l  xenon l i g h t  module opera t ion.  
r a i s e d  computer f l o o r i n g  i n  Chambers A and B f o r  t h e  l i g h t  power supply u n i t s .  
reconf igurat ion,  the  obsole te  carbon arc power, con t ro l  and gas and water p ip ing  assemblies w i l l  be replaced 
with cab l ing  and gaseous ni t rogen piping.  
The guide r a i l  extensions  on Chamber A w i l l  be removed and the  e l e v a t o r  platform w i l l  be extended. 
Chamber A w a l l  nozzle pene t ra t ion  assemblies w i l l  be modified t o  c o r r e c t  anomalies i n  alignment t o  accommodate 
module i n s t a l l a t i o n .  

The e x i s t i n g  Chamber B cool ing system w i l l  be extended t o  Chamber A 

S t a i n l e s s  steel water piping assemblies w i l l  be i n s t a l l e d  beneath new, 
A s  p a r t  of the  Chamber A 

These upgrades are required t o  support  the  xenon l i g h t  modules. 
Eleven 
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PROJECT COST ESTIMATE: 

This c o s t  estimate is  based on Preliminary Engineering Report. 

Unit of Unit 
Measure Quan t i ty  c o s t  

-- -- -- Land Acquis i t ion .................................. 
-- -- -- C o n s t r u c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Raised Computer Floor ,  Steps  
Handrai ls ,  and Ramps .......................... 

Modify Elevator ,  Platform, and Bridge ........... 
Chamber A Wall/Nozzle Modification .............. 
N e w  Heat Exchanger .............................. 
8-Inch De-ionized Water Piping .................. 
Pump, Valves, Flow Control ,  and GN2 

Piping ........................................ 
Underfloor Water Piping Assemblies.. ............ 
GN2 Dis t r ibu t ion  System ......................... 
Cable and Tray-Power Controls ,  Water 

Cooled ........................................ 
S t a r t e r ,  Control Rack Heater U n i t s . . . . . . . . . . . . . .  
Demolition ...................................... 

SF 
LS 
EA 
EA 
LF 

LS 
EA 
LS 

LS 
LS 
LS 

$ 24 

85.273 
85,000 

200 

-- 

-- -- -- Equipment ......................................... 
Fal lou t  S h e l t e r  (no t  f e a s i b l e )  .................... -- -- -- 

Tota l  ....................................................................... 

LIST OF RELATED GRAPHICS: 

c o s t  

$2,000,000 

15,000 
24,000 

938 , 000 
85,000 
80,000 

122,000 
256,000 
135,000 

210,000 
15, ooo 

120,000 

$2,000,000 

Figure 1 - P r o j e c t  Location 
Figure 2 - Building Floor Plan 
Figure 3 - Detail of Top of Chamber B 
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OTHER EQUIPMENT SUMMARY: 

Equipment to be funded with Research and Development resources will consist of solar modules, power 
transformer and cabling at an estimated cost of $5,900,000. 

EVTLJRE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

There is no future funding required to complete this project. 
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Lyndon 6. Johnson Space Center 
Fiscal Year 1990 Estimates 

Modification for fxpanded Solar Simulation 

BUILDING 32, PARTIAL HIGH BAY FLOOR PLAN 

A n 

- MEAT 
EXCHAWOCI 

FIGURE 2 CF 1-27 



Lyndon B. Johnson Space Center 
Fiscal Year 1990 Estimates 

Modification for Expanded Solar Simulation 

VARIOUS SOLAR ENVELOPE CONFIGURATIONS 

LIGHT 

CHAMBER A 8 0 U R  8lMUUTOR CHAMBUI A 8OUR SWJLATOR CHAMBER A 8 0 U R  SIMULATOR 

OOLAl ENVELOPE 40' X 00' OOLAR ENVELOPE ?* X 4f OOLAR ENVELOPE 10' X 21' 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Modifications of Process Technology F a c i l i t y  f o r  Space S t a t i o n  

INSTALLATION: George C.  Marshall Space F l i g h t  Center 

FY 1990 CoF Estimate: $4,000,000 

LOCATION OF PROJECT: Marshall Space F l i g h t  Center,  Madison County, Alabama 

COGNIZANT HEADQUARTERS OFFICE: Off ice  of Space S t a t i o n  

FY 1989 AND PRIOR YEARS' FUNDING:  The following p r i o r  yea r s '  funding is r e l a t e d  t o  t h i s  p r o j e c t :  

Planning 
and Design Construction Tota l  

S p e c i f i c  CoF Funding ...................... 
Capi ta l ized I n v e s t m e n t . . . . . . . . . . . . . . . . . . . .  

To ta l  ................................... 

$350,000 --- 8 350,000 
$5,143,587 5,143,587 

$350, ooo $5,143,587 S'j,493,587 

--- 

SUMMARY PURPOSE AND SCOPE: 

This p r o j e c t  provides f o r  modification of the  Process Technology F a c i l i t y ,  Building 4707, for the  development 
of new product iv i ty  techniques f o r  Space S t a t i o n  common module f a b r i c a t i o n  and on- orbi t  r e p a i r  techniques. 
The manned Space S t a t i o n  w i l l  remain i n  o r b i t  f o r  many years  and improved module seals t o  reduce leakage and 
on- orbi t  r e p a i r  t o  damaged hardware w i l l  be mandatory f o r  s a f e  hab i t a t ion .  
diameter walk-in vacuum chamber, robo t i c  water j e t  and composite test component areas w i l l  be provided for 
development and t e s t i n g  of  p o t e n t i a l  space assembly processing and r e p a i r  a c t i v i t i e s .  

A 10-foot by l5-foot  working 
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PROJECT JUSTIFICATION: 

The manned space station is being developed to remain in orbit for approximately 20 years. In order to 
provide longevity and successful operation, structural repair and refurbishment of sealants and surface 
coatings must be accomplished in orbit. Development of the required special repair equipment must include 
testing in a simulated vacuum environment. Robotized electron beam welding, cutting, soldering and metal 
spray coating will be developed and demonstrated. 
be studied. Repair equipment must be optimized for efficiency, reliability and compactness. The Space 
Station has twice the volume of Skylab and more than 1.000 linear feet of seals. Accordingly, initial 
priority will be placed on verification of seal concepts and leak rate. Outgassing characteristics will be 
determined. 

Means of managing the debris generated by this process will 

Also needed is the development of an on-orbit bonding and sealing technique, and adhesives and coatings for 
Space Station module repair and refurbishment work. Candidate materials must be tested for outgassing. 
flammability, toxicity, bonding strength and sealing efficiency. A laser will be used for the development of 
ground operations and on-orbit applications including welding and cutting. Work will also include precision 
alignment of large structures, non-destructive testing and leak detection. The water knife laboratory will 
provide the capability for development of ground manufacturing processes with computerized robotic high- 
pressure water jet cutting of high strength metals and advanced composites to reduce the weight of space 
structures and launch vehicles. 

IMPACT OF DELAY: 

Delay of the project will mean that new productivity techniques will not be accomplished in time to support 
the development of required special equipment needed for the fabrication of the Space Station and could affect 
the longevity and safety of Space Station operations. 

PROJECT DESCRIPTION: 

Work includes the modification of approximately 4,000 square feet (sq. ft.) of space with the installation of 
a 10-foot by 15-foot-working diameter Space Environment Vacuum Chamber (Figure 2) .  a clean room area of 
1,500 sq. ft., control room. and instrumentation. This includes the modification of 2,150 sq. ft. of space 
for cry0 pumps and related mechanical equipment. 
will be cooled with liquid nitk-ogen (LN2) supplied from a 13,500 gallon Government Furnished Equipment (GFE) 
LN2 dewar. 
construction for a robotic water jet laboratory and modification of 1,330 sq. ft. for a composite test 

The thermal shrouds in the vacuum chamber and cryo pumps 

Work also includes an addition to the building of 1,460 sq. ft. of steel frame and roof 

component preparation cell. 
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PROJECT COST ESTIMATE: 

This c o s t  estimate is based on a 90 percent  design submission. 

Unit of  Unit 
Measure Quan t i ty  c o s t  c o s t  

--- --- --- --- Land Acquisi t ion .................................. 
--- Construct ion. . . .  .................................. --- $4,000,000 

$2,950,000 --- --- LS Space environment vacuum chamber. ............... 
C l e a n  r o o m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SF 1,500 $153 - 33 230, ooo 
Mechanical equipment r o o m . . . . . . . . . . . . . . . . . . . . . . .  SF 2.150 97.67 210.000 

(10- foot by 15-foot working diameter)  

Robotic water jet  laboratory  .................... SF 1.460 178.08 260,000 
Composite test component 

prepara t ion laboratory  ........................ SF 1.330 263.16 350.000 

--- --- --- --- Equipment ........................................... 
Fal lou t  s h e l t e r  ( n o t  f e a s i b l e )  .................. --- --- --- --- 

Tota l  ...........................................................................$4,000,000 
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LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Building 4707 Plan View 

OTHER EQUIPMENT SUMMARY: 

Equipment to be funded with Research and Development (R&D) resources will consist of a 10-foot by 8-foot 
diameter autoclave, artificial intelligence system and microvax computer at an estimated cost of $2,7OO,OOO. 

FUTURE CoF FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No future CoF resources are required to complete the present scope of this project. However, additional 
modifications to the Process Technology Facility may be required to support additional Space Station 
requirements. 
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MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1990 ESTIMATES 

MODIFICATIONS OF PROCESS TECHNOLOGY FACILITY FOR SPACE STATION 

LOCATION PIAN 

J 
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MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1990 ESTIMATES 

MODIFICATIONS OF PROCESS TECHNOLOGY FACILITY FOR SPACE STATION 

BUILDING 4707 PIAN VIEW 

1111- 

EXISTI No 

LL 

PROJECT II 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

SUMMARY 

SPACE FLIGHT FACILITIES 
. . . . . . . . . . . . . . . . . . . . . . .  

Office of Space Flight: 
...................... 

Amount _ - - _ _- - - . - - -  

Replace Cooling Towers, Launch Complex 3 9  Utility Annex, 

Replace Launch Complex 3 9 ,  Pad A Chillers and Controls, 
Kennedy Space Center............................................. 4,600,000 

Kennedy Space Center............................................. 1,200,000 
Replace Roofs, Launch Complex 3 9 ,  Kennedy Space Center............ 11,000,000 
Replace Vehicle Assembly Building Air Handling Units, 

Upgrade Orbiter Modification and Refurbishment Facility to 

Modification of High Pressure Industrial Water System, 

Replacement of  High Pressure Gas Storage Vessels, 
Stennis Space Center............................................. 3,000,000 

Construction of National Resource Protection, Various Locations... 3 , 8 0 0 , 0 0 0  

Kennedy Space Center............................................. 1 , 8 0 0 , 0 0 0  

Orbiter Processing Facility # 3 ,  Kennedy Space Center............. 26,000,000 

Stennis Space Center............................................. 2,000,000 

- - - _ _ - _ _ - - _ _  

CF 2 - 1  

CF 2 - 7  
CF 2 - 1 3  

CF 2 - 2 0  

CF 2 - 2 6  

CF 2 - 3 4  

CF 2 - 3 9  
CF 2 - 4 4  

.......................................................... Total 53,400,000 
- - - _ _ - - _ _ - _ _  ------_-__-- 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Replace Cooling Towers, Launch Complex 39 Utility Annex 

INSTALLATION: John F. Kennedy Space Center 

FY 1990 CoF Estimate: $4,600,000 

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida 

COGNIZANT HEADQUARTERS OFFICE: 

FY 1989 AND PRIOR YEARS' FUNDING: The following prior years' funding is related to this project: 

Office of Space Flight 

Planning 
and Design Construction Total 

Specific CoF Funding ...................... $330,000 -- $ 330,000 
Capitalized Investment.................... -- $2,133,000 2,133,000 

Total ................................... $330,000 $2,133,000 $2,463,000 

SUMMARY PURPOSE AND SCOPE: 

This project provides for the replacement of the existing wooden cooling towers at the Launch Complex 39 
Utility Annex with a new four-cell masonry/ceramic cooling tower. 
and have deteriorated to a point where reliability is a problem and excessive maintenance is necessary. 
project restores reliability of air-conditioning in direct support of Space Transportation System (STS) 
operations. 

The existing towers are over 20 years old 
This 
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PROJECT JUSTIFICATION: 

This p ro j ec t  is required t o  provide the  necessary cool ing f o r  S h u t t l e  processing a c t i v i t i e s  a t  Launch 
Complex 39 (Figure 2 ) .  The f a c i l i t i e s  supported include the  Vehicle Assembly Building, Launch Control Center,  
Orb i te r  Processing F a c i l i t y ,  Orb i te r  Modification and Refurbishment F a c i l i t y  and Thermal Pro tec t ion  System 
F a c i l i t y .  

The two e x i s t i n g  5,000-ton wooden towers are i n  a severe ly  de t e r io r a t ed  condi t ion ,  and recent  temporary 
r e p a i r s  and continued maintenance cannot keep the  towers opera t iona l  much longer .  The growth i n  cool ing 
requirements now exceeds t he  capaci ty  of one 5,000-ton tower, and both towers cannot be maintained i n  
continuous operat ion.  A new cool ing system with add i t i ona l  capaci ty  i s  needed t o  r e s t o r e  r e l i a b i l i t y  of air- 
condi t ioning support t o  STS operat ions.  The proposed fou r- ce l l  cooling tower (Figure 3) w i l l  accomplish t h i s  
requirement by providing the  capab i l i t y  t o  have two c e l l s  on- l ine,  one held i n  backup t o  s a t i s f y  STS launch 
requirements,  and one c e l l  taken o f f - l i n e  f o r  maintenance or repair. 

IMPACT OF DELAY: 

I f  t h i s  p ro j ec t  i s  not  approved, the  e s s e n t i a l  a i r- condi t ion ing  support t o  t he  STS f a c i l i t i e s  w i l l  become a 
high r i s k  operat ion t h a t  could delay S h u t t l e  launches. 

PROJECT DESCRIPTION: 

This p ro j ec t  provides f o r  t he  removal of the  e x i s t i n g  wooden cool ing towers and associated equipment and 
replacement with a masonry/ceramic fou r- ce l l  tower. Condenser water pumps and associated piping w i l l  be 
replaced. 
supply and r e tu rn  mains w i l l  be provided between the  new tower and the  Launch Complex 39 U t i l i t y  Annex. 

A new motor cont ro l  c en t e r  and power d i s t r i b u t i o n  system w i l l  be i n s t a l l e d .  N e w  condenser water 

CF 2-2 



.. 

u
 

u
 4 

0
 

0
 

0
 

0
 

0
 

W
 

u
u

 
I 

I 
I

t
-

0
1

 
I 

l
C

n
O

1
 

s
u
 

2 
I 

I 
I

r
l

l
n

l
 

4
 

w
 

W
 

I 
I

N
3

1
 

I 
I
3

 
I 

I 
I

O
 

I 
L
n
 

.
.

.
.

 
.... 
.... 
.... 
.... 
.... 
.

.
.

.
 

.
.

.
.

 
.... 
.... 
.... 
.... 
.... 
.... 
.... 
.

.
.

.
 

. 
.

n
.

 
. 

.
C

.
 

. .
o
.
 

. 
.
+

l
.
 

.
.

I
.

 
. 

.c
j . 

. .
o
 . 

. .
o
 . 

-
 

. . ... 
. 

.
y
r
)
.
 

. 
.
r
l
 . 

.. 
. . ... 
. 

.
.
-
I
 . 

r
l 

bd 
u
 0 

E
 

.. 
.. i tn 

.. 
ai 
E3 0 a, 

e') 0
 

k
 
a
 

k
 
0
 

cu 
a
 a, 
u
 

u
 5 rn 

4
 

M
 

C
 

a
 0 

u
 7
 

u
 

0
 

z
 



JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

REPLACE COOLING TOWERS, LAUNCH COMPLEX 39 UTILITY ANNEX 

LOCATION PLAN 

N 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

REPLACE COOLING TOWERS, LAUNCH COMPLEX 39 UTILITY ANNEX 
SITE PLAN 

t y i ==== i7  
FIGURE 2 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

REPLACE COOLING TOWERS, LAUNCH COMPLEX 39 UTILITY ANNEX 
PLAN VIEW 

CHEMICAL WATER 
F A -  r b  I \I n 
r --- I 
i I 
I I 

I 
I 

VAB UTILITY ANNEX 

COOLING TOWER 
CHEMICAL WATER 
TREA- 
AREA 

r --- I 
i I 
I I 

FUEL FARM 

FIGURE 3 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: 

INSTALLATION: John F. Kennedy Space Center 

Replace Launch Complex 39, Pad A Chi l le rs  and Controls 

FY 1990 CoF E s t i m a t e :  $1,200,000 

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida 

COGNIZANT HEADQUARTERS OFFICE: 

FY 1989 AND PRIOR YEARS’ FUNDING:  The following p r i o r  years’ funding is  r e l a t ed  t o  t h i s  p ro jec t :  

Off ice  of Space F l igh t  

Planning 
and Design Construction Total  

Spec i f ic  CoF Funding ...................... 
Capital ized Inves tmen t . . . . . . . . . . . . . . . . . . . .  

Total  ................................... 

$100,500 $ --- $ 100,500 
--- -37,774,000 97,774,000 

$100~500 $97,77 4,000 $97,874,500 

SUMMARY PURPOSE AND SCOPE: 

This p ro j ec t  w i l l  replace the th ree  Pad A c h i l l e r s  with new high e f f ic iency  un i t s .  
r e s to re  r e l i a b i l i t y  t o  v i t a l  environmental cont ro l  systems f o r  the operation of launch pad f a c i l i t i e s .  

These improvements w i l l  
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PROJECT JUSTIFICATION: 

The e x i s t i n g  c h i l l e r s  a t  Pad A exceed 21 years  of age and have reached t h e  end of t h e i r  s e r v i c e  l i f e .  
c h i l l e r s  provide c h i l l e d  water f o r  the  environmental con t ro l  of var ious  launch pad f a c i l i t i e s  including t h e  
Pad Terminal Connection Room (PTCR), Mobile Launcher Platform (MLP), Payload Changeout Room (PCR), 
Environmental Control  System (ECS) Room, Rota t ional  Service  S t ruc tu re  (RSS) and Fixed Service  S t ruc tu re  
(FSS). 
launch delay.  
c h i l l e r s  t o  be on- l ine  t o  support  a launch. This operat ing condi t ion does not  provide t h e  needed redundancy 
of having t o  have one c h i l l e r  a v a i l a b l e  f o r  back-up, and g r e a t l y  increases  the  r i s k  of i n t e r r u p t i n g  a launch 
countdown. 

These 

F a i l u r e  o f  these  c h i l l e r s  t o  genera te  a s u f f i c i e n t  quan t i ty  of c h i l l e d  water could r e s u l t  i n  a S h u t t l e  
The cooling load dur ing countdown now exceeds the  capaci ty  of  two c h i l l e r s ,  r equ i r ing  a l l  t h r e e  

IMPACT OF DELAY: 

I f  these  c h i l l e r s  are not  replaced i n  F i s c a l  Year 1990, t h e i r  r e l i a b i l i t y  w i l l  continue t o  degrade on an 
acce le ra ted  b a s i s  and could r e s u l t  i n  an extensive  system outage during a period of  high S h u t t l e  launch 
a c t i v i t y  . 
PROJECT DESCRIPTION: 

This p r o j e c t  r ep laces  th ree  e x i s t i n g  225-ton c h i l l e r s  with th ree  new 300-ton c h i l l e r s .  One new c h i l l e r  w i l l  
be loca ted  i n  the  remote c h i l l e r  p l a n t  (J8-1707) and two new c h i l l e r s  w i l l  be located i n  Room 107 within  t h e  
PTCR area (Figure 2 ) .  Electrical power, new c h i l l e d  water pumps, con t ro l s  and an add i t iona l  cool ing tower 
ce l l  w i l l  a l s o  be i n s t a l l e d .  
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PROJECT COST ESTIMATE: 

Unit of Unit 
Measure Q u a n t i t y  c o s t  

--- --- --- Land Acquis i t ion .................................. 
--- --- --- Construction. ..................................... 

--- --- D e m o l i t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
S t r u c t u r a l / C i v i l  .............................. LS 
Mechanical .................................... LS 
300 Ton C h i l l e r s .  ............................. EA 3 142,000 
Cooling T o w e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EA 1 201,000 
E l e c t r i c a l  LS 

--- --- 
--- --- 

--- --- .................................... 
--- --- --- Equipment ......................................... 

Fal lou t  S h e l t e r  (not  f e a s i b l e )  .................... --- --- --- 

Tota l .  ...................................................................... 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - S i t e  P l a n  
Figure 3 - Plan V i e w  

OTHER EQUIPMENT SUMMARY: 

None. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

$1,200,000 

56.000 
33 9 000 

325.000 
426,000 
201 * 000 
159.000 

$1,200,000 

No f u t u r e  CoF funding an t i c ipa t ed  f o r  t h i s  p ro j ec t  a t  t h i s  t i m e .  
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

REPLACE LAUNCH COMPLEX 39 AND PAD A CHILLERS AND CONTROLS 

LOCATION PLAN 

FIGURE 1 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

REPLACE LAUNCH COMPLEX 39 AND PAD A CHILLERS AND CONTROLS 

SITE PLAN 

CF 2-11 



JOHN F. KENNEDY SPACE CENTER 

REPLACE LAUNCH COMPLEX 39 AND PAD A CHILLERS AND CONTROLS 

PLAN VIEW 

F~SCAL YEAR 1990 ESTIMATES 

(2) 300-TON CHILLERS 

AHU MAINTENANCE 
AND ACCESS ROOM 

ENVIRONMENTAL 
CONTROL SYSTEM 
BUILDING 

I 1  
PAD TERMINAL I 1  
CONNECTION ROOM 
(T.T.C.R.) AREA 

,/ I . .  
I ELECTRICAL 
! SWITCHING 

(1) NEW 0- 300-TON CHILLER 

ADDITIONAL COOLING TOWER 

I " FIGURE 3 / 
/ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Replace Roofs, Launch Complex 39 

INSTALLATION: John F. Kennedy Space Center 

FY 1990 CoF Estimate: $11,000,000 

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Flor ida  

COGNIZANT HEADQUARTERS OFFICE: Off ice  of Space F l igh t  

FY 1989 AND PRIOR YEARS' FUNDING: The following p r i o r  years '  funding is  r e l a t e d  t o  t h i s  project :  

Planning 
and Design Tota l  Construction 

$ 670,000 $670,000 -- Spec i f i c  CoF Funding ...................... 
Capi ta l ized I n v e s t m e n t . . . . . . . . . . . . . . . . . . . .  -- $185,468,793 185,468,793 

Tota l  ................................... $670,000 $185,468,793 $186,138,793 

SUMMARY PURPOSE AND SCOPE: 

This p r o j e c t  provides f o r  the  replacement of roofs on the  Vehicle Assembly Building (VAB) high and low bays 
and on the  contiguous Launch Control Center (LCC) a t  Launch Complex 39. 
control  s h u t t l e  launch opera t ions ,  and the  roof r e p a i r s  are needed t o  p ro tec t  valuable f l i g h t  hardware and 
ground and launch control  equipment housed i n  these  buildings.  

These f a c i l i t i e s  d i r e c t l y  support and 
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PROJECT JUSTIFICATION: 

The f l a t  roofs  of the  VAB and LCC do not  d r a i n  adequately (Figure 2 ) .  
inches of  water may be s t and ing  on large areas of t h e  roofs .  
o l d  water proofing membrane permits water pene t ra t ion  t o  f u l l y  s a t u r a t e  t h e  roof insu la t ion  and i n t r u d e  i n t o  
f i s s u r e s  i n  the  suppor t ing concrete  s t r u c t u r a l  deck. This i n t r u s i o n  has caused some corros ion of re inforce-  
ment steel and s p a l l i n g  of concrete which, as i t  f a l l s ,  th rea tens  damage t o  f l i g h t  hardware and support  
equipment i n  the  VAB. Roof drainage c a p a b i l i t y  must be improved i n  both the  VAB and LCC t o  e l imina te  the  
e f f e c t s  of s tanding water. The VAB and LCC are among the  most c r i t i ca l  and valuable f a c i l i t i e s  a t  KSC. 
e s s e n t i a l  t o  t h e  success of  the  S h u t t l e  Program t h a t  t h e i r  roofs  be res to red  t o  a water t i g h t  condi t ion t o  
p r o t e c t  t h e  bui ld ings  and t h e i r  contents .  

Following heavy r a i n s ,  as much as four  
When t h i s  occurs,  de fec t s  i n  the  r o o f ' s  23-year 

It is 

IMPACT OF DELAY: 

Delay i n  implementing t h i s  p r o j e c t  w i l l  r e s u l t  i n  f u r t h e r  d e t e r i o r a t i o n  and increased r e p a i r  c o s t s .  It could 
impact o r  delay processing of  S h u t t l e  hardware through t h e  VAB due t o  the  r i s k  of  f a l l i n g  concrete.  F a i l u r e  
t o  r ep lace  the  roof of t h e  LCC could a l s o  r e s u l t  i n  water damage t o  launch c r i t i ca l  Ground Support Equipment 
(GSE) and delay launch schedules.  

PROJECT DESCRIPTION: 

This p r o j e c t  provides f o r  the  removal of approximately 324,200 square f e e t  of  e x i s t i n g  roof ing system down t o  
t h e  concrete  deck. The e x i s t i n g  decks w i l l  be r epa i red ,  as required,  and a new tapered ( f o r  rapid  drainage) 
roof ing base and a d d i t i o n a l  d ra ins  w i l l  be i n s t a l l e d .  Within the-525 foot-high VAB, add i t iona l  d r a i n  p ipes  
( l e a d e r s )  w i l l  be i n s t a l l e d  from t h e  roof down t o  ground l e v e l  t o  accelerate storm water removal. 
roof ing membrane and i n s u l a t i o n  w i l l  be i n s t a l l e d  with the  inc lus ion  of adequate expansion j o i n t s .  

A new 
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PROJECT COST ESTIMATE: 

This cos t  estimate is based on a Preliminary Engineering Report. 

Unit of Unit 
Measure Quant i ty  cos t  

--- --- --- Land Acquisit ion .................................... 
--- --- --- Construction ........................................ 

--- --- --- VAB Roof Repairs (High Bay & port ion of Low Bay). ... 
Demolition..... ................................. SF 260,200 4.32 
Concrete Repair ................................. SF 260,200 .12 
Metals & Carpentry .............................. LS 
Roofing ......................................... SF 260,200 16.49 

32,424 Roof D r a i n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EA 33 
Miscellaneous.. LS 

--- --- 

--- --- ................................. 
--- --- --- LCC Roof Repairs .................................... 

--- --- Demolition ...................................... LS 
Metals & Carpentry .............................. LS 
D r a i n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EA 9 10,666 
Roofing ......................................... SF 64,000 20.33 
Miscellaneous. .................... LS 

--- --- 

--- --- .............. 
--- --- --- Equipment ........................................... 

Fallout  She l te r  (not  f ea s ib l e )  ...................... 
Tota l . . . . .  .................................................................. 

cos t  

$11,000,000 

8,603,000 

2 , 397,000 

$11,000,000 
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LIST OF RELATED GRAPHICS: 

Figure 1 - Location P l a n  
Figure 2 - Site Plan 
Figure 3 - Plan View 

OTHER EQUIPMENT SUMMARY: 

No other equipment is required for this project. 

FUTURE COF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No future CoF funding is anticipated for this project at this time. 
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JOHN F. KENNEDY SPACE CENTEn 
FISCAL YEAR 1990 ESTIMATES 

REPLACE ROOFS, LAUNCtl COMPLEX 39 

LOCATION PLAN 

FIGURE 1 

N 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

REPLACE ROOFS, LAUNCH COMPLEX 39 
SITE PLAN 

CF 2-18 



JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

REPLACE ROOFS, LAUNCH COMPLEX 39 
PLAN VIEW 

FIGURE 3 

CENTER 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Replace Vehicle Assembly Building A i r  Handling Units 

INSTALLATION: John F. Kennedy Space Center 

FY 1990 CoF Estimate: $1,800,000 

LOCATION OF PROJECT: John F. Kennedy Space Center,  Brevard County, F lo r ida  

COGNIZANT HEADQUARTERS OFFICE: Off ice  of Space F l igh t  

FY 1989 AND PRIOR YEARS' FUNDING: The following p r i o r  yea r s '  funding is  r e l a t e d  t o  t h i s  p r o j e c t :  

Planning 
and Design Construction Tot a1 

S p e c i f i c  CoF Funding ...................... $135,000 --- $135,000 
Cap i t a l i zed  Inves tment . . . . . . . . .  ........... --- $168,424,251 $168,424,251 

T o t a l . . . . . . . .  ........................... $135,000 $168,424,251 $168,559,251 

SUMMARY PURPOSE AND SCOPE: 

This p r o j e c t  provides f o r  t h e  replacement o r  refurbishment of 23 a i r  handlers  i n  occupied areas of the  Vehicle 
Assembly Building ( V A B )  high bay towers t o  provide r e l i a b l e  systems i n  support  of S h u t t l e  processing.  
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PROJECT JUSTIFICATION: 

The presen t  a i r  handling u n i t s  are no longer  economical t o  opera te ,  are not  r e l i a b l e ,  and the  cos t  of 
maintenance is very high f o r  both manhours and materials. 
u n i t s  w i l l  be over 25 years  o ld  by the  t i m e  they are replaced and w i l l  have exceeded t h e i r  normal opera t iona l  
l i f e  expectancy. The i n s t a l l a t i o n  of more e f f i c i e n t  u n i t s  w i l l  reduce energy consumption and maintenance 
cos t s .  Equipment w i l l  have a higher  l e v e l  of environmental p ro tec t ion ,  and performance of equipment and 
personnel w i l l  be improved by optimium temperature/humidity condi t ions.  

Many spare p a r t s  are no longer ava i lab le .  These 

IMPACT OF DELAY: 

I f  t h i s  p r o j e c t  i s  not  approved, t he  environmental con t ro l  of the  VAB high bay tower a reas  w i l l  be subjec t  t o  
long downtime per iods f o r  r e p a i r  which w i l l  adversely impact S h u t t l e  processing. 

PROJECT DESCRIPTION: 

This p ro j ec t  c o n s i s t s  of rep lac ing  o r  re furb ish ing  23 a i r  handling u n i t s  (Figure 2) .  assoc ia ted  piping,  and 
electrical power and con t ro l s  i n  the  following towers of the  VAB high bay and a reas  i n  the  low bay: 
o r  Area Designation--Number of A i r  Handlers) ,  A-1, B-4, C- 2 ,  D-2, E- 5,  F-3, K-2, L-1, M-2, and N - 1 .  

(Tower 
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PROJECT COST ESTIMATE: 

Unit of Unit 
Measure Quantity cost 

--- --- --- Land Acquisition .................................. 
--- --- --- Construction... ................................... 

Mechanical Air Handlers...... ................. EA 23 71,913 
Electrical Systems ............................ LS --- --- 

--- --- --- Equipment ......................................... 
--- --- --- Fallout Shelter (not feasible) .................... 

Total.. ..................................................................... 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Site Plan 
Figure 3 - Plan View 

OTHER EQUIPMENT SUMMARY: 

None. 

FUTURE CoF ESTIMATED FUNDING REQUESTED TO COMPLETE THIS PROJECT: 

cost 

$1,800,000 

1,654,000 
146,000 

$1,800,000 

None. 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

REPLACE VEHICLE ASSEMBLY BUILDING AIR HANDLING UNITS 

LOCATION PLAN 

N 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

REPLACE VEHICLE ASSEMBLY BUILDING AIR HANDLING UNITS 
SITE PLAN 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

REPLACE VEHICLE ASSEMBLY BUILDING AIR HANDLING UNITS 

A 
PLAN VIEW 

VEHICLE ASSEMBLY BUILDING N 

B A Y 4  I 
JL 

TOWER A 

k F 1  1 
(1) AHU 

(3) AHUS F TOWER I 
'GI ETOWER 

I DTOWER 
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,AUNCH CONTROL CENTER 

FIGURE 3 
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PROJECT JUSTIFICATION: 

Upon re tu rn ing  from a space mission,  an o r b i t e r  mus t  undergo s a f i n g ,  deservic ing,  maintenance and checkout 
before  i t  can be readied f o r  reuse. The s i g n i f i c a n t  Orb i t e r  Processing F a c i l i t y  (OPF) opera t ions  include 
d ra in ing  and purging a l l  f u e l  systems, removing ordnance and a l l  o t h e r  hazardous elements, removing payloads 
brought back from space,  inspec t ing  the  payload bay and crew cabin,  r e p a i r i n g  and replacing damaged components 
and re fu rb i sh ing  the  thermal p ro tec t ion  system. 
opera t ions  are completed, the  o r b i t e r  is prepared f o r  the  next f l i g h t ,  the  mission payloads are i n s e r t e d  i n t o  
t h e  payload bay and then moved t o  t h e  Vehicle Assembly Building (VAB)  f o r  s t ack ing  opera t ions .  

The hypergolic modules are a l s o  serviced.  After  these  

P r i o r  t o  the  53.-L acc iden t ,  t h e  two e x i s t i n g  bays of  the  OPF and the  ORMF were s u f f i c i e n t  t o  accomplish the  
above. However, pos t  51-L test and checkout requirements have increased OPF processing times f o r  added 
s a f e t y ,  reducing the  annual turnaround per  bay capac i ty .  I n  add i t ion ,  i n  1991, the  replacement ( f o u r t h )  
o r b i t e r  w i l l  be de l ive red  t o  KSC, requ i r ing  extended use of an OPF bay f o r  i n i t i a l  checkout and a c t i v a t i o n ,  
f u r t h e r  complicating processing a c t i v i t i e s .  

To process  the  o r b i t e r s  with t h e  increased pos t  51-L requirements, and to e f f e c t i v e l y  u t i l i z e  the  four  o r b i t e r  
f l e e t  and achieve the  a n t i c i p a t e d  launch r a t e ,  a t h i r d  OPF bay i s  a mandatory requirement. 

IMPACT OF DELAY: 

S h u t t l e  manifest  and opera t iona l  schedules are dependent on s u f f i c i e n t  processing capaci ty .  I f  the  c a p a b i l i t y  
t o  process the  f u l l  o r b i t e r  f l e e t  is not  brought on l i n e ,  S h u t t l e  turnaround times and the  an t i c ipa ted  launch 
rates w i l l  be adversely impacted. 

PROJECT DESCRIPTION: 

This p r o j e c t  upgrades the  OMRF (Figure  2 )  t o  OPF #3 by const ruct ing,  modifying and i n s t a l l i n g  an o r b i t e r  
access system, s a f i n g  and deservic ing c a p a b i l i t y ,  and add i t iona l  30 ton-crane and o r b i t e r  processing equipment 
and support  systems. This includes  c a p a b i l i t y  f o r  hypergols deservic ing,  gaseous and l i q u i d  hydrogen, gaseous 
and l i q u i d  oxygen, gaseous n i t rogen  and helium systems, hydraul ic  and ground coolant  p iping,  e l e c t r i c a l ,  
communications, ins t rumenta t ion and con t ro l  cabl ing.  These systems w i l l  be routed through an under- floor 
t rench system t o  Orb i t e r  worksta t ions .  The p r o j e c t  inc ludes  const ruct ion of  a mul t i- s tory  annex (Figures 3 and 
4 )  enclos ing approximately 34,000 gross square f e e t  t o  provide a c e n t r a l  marshall ing/locker area f o r  technical  
and q u a l i t y  con t ro l  personnel and o f f i c e  space f o r  approximately 175 processing support personnel.  
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PROJECT COST ESTIMATE: 

The basis of this cost estimate is an in-house engineering estimate. 

Unit of 
Measure Quantity 

--- --- Land Acquisition ..................................... 
--- --- Construction ......................................... 

--- Site development/Utilities ........................... LS 
Elect. Duct Banks & Power Upgrade .................... LS 
Contamination Control...... .......................... LS 
Building/Structural .................................. SF 34,000 
BuildingIMechanical & Electrical Systems ............. SF 34,000 

--- 
--- 

--- --- Equipment ............................................ 
Construct, Modify and Install Orbiter 
Access System ...................................... 

Hypersol Deservicing System .......................... 
Gaseous Hydrogen & Oxygen System ..................... 
Liquid Oxygen & Hydrogen System ...................... 
Gaseous Nitrogen Systems ............................. 
Gaseous Helium Systems ............................... 
Ground Coolant System Piping ......................... 
Environmental Control System Ducting . . . . . . . . . . . . . . . . .  
Compressed Air System ................................ 
Hydraulic System ..................................... 
30-Ton Bridge Crane........ .......................... 

--- 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
EA 

Unit 
cost 

--- 
68.47 
56.00 

--- --- --- Fallout Shelter (not feasible) ....................... 
Total..... .................................................................................. 

cost 

$ 5,520,000 

555 1000 
233,000 
500, ooo 

2,328,000 
1,904,000 

20,480,000 

15,347,000 
850,000 
324,000 
788,000 
456,000 
361,000 
227, ooo 
552 , 000 
259 9 000 
402,000 
914,000 

$26,000,000 
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LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - S i t e  Plan 
Figure 3 - Perspect ive  
Figure 4 - Plan V i e w  

OTHER EQUIPMENT SUMMARY: 

The OPF #3, w i l l  need approximately $60,000,000 of nonco l l a te ra l  equipment, i . e .  scrubbers ,  tanks ,  hoses,  
f i t t i n g s ,  purge connections,  cab le  p l a n t s  and hardware i n t e r f a c e  module ( H I M )  t o  be funded with Space F l i g h t  
Control  and Data Communication resources .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding is  a n t i c i p a t e d  f o r  t h i s  p r o j e c t  a t  t h i s  t i m e .  
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

UPGRADE ORBITER MODIFICATION AND REFURBISHMENT FACILITY TO 
ORBITER PROCESSING FACILITY #3 

LOCATION PLAN 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

UPGRADE ORBITER MODIFICATION AND REFURBISHMENT FACILITY TO 
ORBITER PROCESSING FACILITY #3 

SITE PLAN 

FIGURE 2 CF 2-31 



JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

UPGRADE ORBITER MODIFICATION AND REFURBISHMENT 
FACILITY TO ORBITER PROCESSING FACILITY NO. 3 

PERSPECTIVE 

FIGURE 3 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

UPGRADE ORBITER MODIFICATION AND REFURBISHMENT 
FACILITY TO ORBITER PROCESSING FACILITY NO. 3 

E X I S T I N G  

OMAF --h 
PLAN VIEW 

-2, % E X I S T I N G  P A V E D  AREA 

FIGURE 4 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: 

INSTALLATION: John C .  S tennis  Space Center 

Modification of High Pressure  I n d u s t r i a l  Water System 

FY 1990 CoF Estimate: $2,000,000 

LOCATION OF PROJECT: Stennis  Space Center ,  Hancock County, Miss iss ippi  

COGNIZANT HEADQUARTERS OFFICE: 

E: The following p r i o r  yea r s '  funding i s  r e l a t e d  t o  t h i s  p ro jec t :  

Office of Space F l igh t  

S p e c i f i c  CoF Funding ...................... 
Capi ta l ized Investment .................... 

Total  ................................... 

SUMMARY PURPOSE AND SCOPE: 

Planning 
and Design Construction Tota l  

$ 136,000 
--- $11,317,810 $11,317,810 

--- $136,000 $ 

$136.000 $11,317,810 $11,453,810 

This p r o j e c t  provides a new makeup water system f o r  the  High-pressure I n d u s t r i a l  Water (HPIW) Reservoir .  The 
dec l ine  of Artesian water pressure  from e x i s t i n g  wells requ i res  t h a t  the  r e s e r v o i r  be replenished with water 
from the  access canal .  This water is  used t o  support  the  s ta t ic  f i r i n g  of the  Space S h u t t l e  main engines.  
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PROJECT JUSTIFICATION: 

Current HPIW r e s e r v o i r  makeup pumping capac i ty  was designed f o r  no more than two f i r i n g s  p e r  quar te r .  Current 
Space S h u t t l e  Main Engine (SSME) program operat ions  requ i re  a t e s t i n g  frequency of up t o  15 s ta t ic  f i r i n g s  p e r  
month, s u b s t a n t i a l l y  inc reas ing  makeup water demand. Recent geological  s t u d i e s  and surveys i n d i c a t e  t h a t  the  
underground a q u i f e r  from which S tenn i s  Space Center (SSC) receives  i ts  supply has reduced i t s  flow by 
approximately 50 percent  with the  reduct ion t rend cont inuing from over usage. This a q u i f e r  deple t ion is a 
problem not  l imi ted  only t o  SSC but  t o  the  e n t i r e  Miss iss ippi  c o a s t a l  area. It is  becoming a se r ious  
concern. To a l l e v i a t e  supply concerns and t o  mitigate the  c o a s t a l  deple t ion of water,  i t  is  imperative t h a t  
e x i s t i n g  SSC pumping e f f o r t s  from t h i s  a q u i f e r  be minimized. This p r o j e c t  w i l l  provide needed pumping 
capaci ty  so t h a t  water can be drawn from t h e  canal .  

IMPACT OF DELAY: 

Delay of t h i s  p r o j e c t  w i l l  cause the  a q u i f e r  dep le t ion  t o  continue with the  eventual  reduction of needed water 
supp l i es .  

PROJECT DESCRIPTION: 

A new pump s t a t i o n  w i l l  be const ructed on t h e  main canal south of the  e x i s t i n g  HPIW r e s e r v o i r  as shown on 
Figure 1. A por t ion  of the  canal w i l l  be enlarged t o  accommodate the  pump s t a t i o n  and four  5,000 gpm motor 
dr iven pumps ( t h r e e  opera t ing and one spa re )  w i l l  be i n s t a l l e d  on s t r u c t u r a l  steel beams supported by steel  
p i l e s .  Motor starters and monitoring ins t rumenta t ion w i l l  be included f o r  the  pump dr ives  with decking and 
platforms provided f o r  access  t o  the  pumps. The s i d e  of the  enlarged canal  w i l l  be supported by steel 
p i l e s .  A new header w Y l l  be i n s t a l l e d  between t h e  pump s t a t i o n  and the  e x i s t i n g  HPIW rese rvo i r .  Electrical 
power wiring and c o n t r o l  s i g n a l  wir ing from the  HPIW f a c i l i t y  w i l l  be provided along with an access road and 
walkway from the  HPIW f a c i l i t y  t o  the  new pump s t a t i o n .  
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PROJECT COST ESTIMATE: 

The b a s i s  of t h i s  c o s t  estimate is  an engineering s tudy.  

Unit of Unit 
Measure Quant i ty  c o s t  

--- --- --- Land Acquis i t ion .................................. 
Construction ...................................... 

S i t e  Work LS 
Concrete LS 
S t r u c t u r a l  S t e e l  .............................. LS 
Mechanical LS 

Control  Systems LS 

..................................... 
...................................... 

.................................... 
LS E l e c t r i c a l  .................................... 

............................... 
--- --- --- Equipment ......................................... 
--- --- --- Fal lou t  S h e l t e r  (not  f e a s i b l e )  .................... 

T o t a l . . . . . . . . . . . . .  .......................................................... 

LIST OF RELATED GRAPHICS: 

Figure 1 - S i t e  Plan 
Figure 2 - Pro jec t  S i t e  

OTHER EQUIPMENT SUMMARY: 

No o t h e r  equipment w i l l  be required t o  support  t h i s  p r o j e c t .  

c o s t  

$2,000,000 

460,000 
80,000 

350,000 
860,000 
160,000 
go, 000 

$2,000,000 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding i s  a n t i c i p a t e d  f o r  t h i s  a t  t h i s  t i m e .  
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STENNIS SPACE CENTER 
FISCAL YEAR 1990 ESTIMATE 

MODIFICATION OF HIGH-PRESSURE INDUSTRIAL WATER SYSTEM 

a SITE PLAN 
NORTH GATE 

. . \ t  

CF 2-37 



STENNIS SPACE CENTER 

PROJECT SITE 

FISCAL YEAR 1990 ESTIMATE 
MODIFICATION OF HIGH-PRESSURE INDUSTRIAL WATER SYSTEM 

HPlW EMERGENCY POWER 
AND HEATING PLANT BUILDING 
AND PUMP HOUSE 

S T O R A G E  TANK-@ 

INDUSTRIAL 
WATER RESERVOIR 4 4 0 0  

w \ /-- 30- INCH TRANSFER LINE 

PUMPING STATION 

4400  

N 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Replacement o f  High Pressure  Gas Storage Vessels 

INSTALLATION: John C .  S tennis  Space Center 

FY 1990 CoF Estimate: $3,OOO,OOO 

LOCATION OF PROJECT: Stennis  Space Center ,  Hancock County, Miss iss ippi  

COGNIZANT HEADQUARTERS OFFICE: Of f i ce  of Space F l i g h t  

FY 1989 AND PRIOR YEARS' FUNDING: The following p r i o r  yea r s '  funding is r e l a t e d  t o  t h i s  p r o j e c t :  

Planning 
and Design Construction Tota l  

Spec i f i c  CoF Funding ..................................... ~190,000 $ 3,500,000 $ 3,690,000 
Capi ta l ized Investment .................................... --- 108,957,031 108,957,031 

Tota l  ................................................. $190,000 $112,457,031 $112,647,031 

SUMMARY PURPOSE AND SCOPE.: 

This p r o j e c t  w i l l  complete the  replacement of d e t e r i o r a t e d  High-pressure Gas Storage Vessels i n  the  "B" T e s t  
Complex t h a t  are used t o  fu rn i sh  gases f o r  the  Space S h u t t l e  Main Engine (SSME) Test ing Program. Ex i s t ing  gas 
s to rage  vesse l s  have been removed from s e r v i c e  o r  are opera t ing on s a f e t y  s tandards  waivers r equ i r ing  pressure  
de ra t ing .  
high-pressure gas s to rage  vesse l s .  

One 1,500-cubic f e e t  (CF) gaseous ni t rogen ( G N 2 )  s to rage  vesse l  w i l l  be replaced with two 750-CF 
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PROJECT JUSTIFICATION: 

The S tenn i s  Space Center (SSC) Pressure  Vessel R e c e r t i f i c a t i o n  Program has i d e n t i f i e d  severe  d e t e r i o r a t i o n  i n  
severa l  vesse l s  i n  the  "B" T e s t  Complex suppor t ing the  SSME Program. Safe ty  s tandards  requ i re  t h a t  these  
vesse l s  be dera ted  below the  o r i g i n a l l y  designed maximum allowable working pressure  o r  be removed from 
se rv ice .  
being replaced with two 750-CF and one 600-CF high pressure  gas s to rage  vesse l .  
the  replacement and conversion of d e t e r i o r a t e d  tanks and provide the  needed gas s to rage  c a p a b i l i t i e s  t o  
support  t e s t i n g .  

I n  FY 1989, one 1,500-CF GN2 s to rage  vesse l  and one 600-CF gaseous hydrogen (GH2) s to rage  vesse l  are 
This p r o j e c t  w i l l  complete 

The T e s t  Complex Pressure  Vessels were f a b r i c a t e d  i n  1964 and have been i n  continuous s e r v i c e  s i n c e  t h a t  
t i m e .  The 
v e s s e l s ,  of laminated const ruct ion,  are f a b r i c a t e d  from High Strength  (HS)-lA (T-1)  s teel .  The p roper t i e s  of  
t h i s  s tee l  make i t  highly  suscep t ib le  t o  stress corros ion cracking and requ i res  replacement a t  t h i s  time. 

These vesse l s  are used f o r  s to rage  of gases up t o  6,000 pounds pe r  square inch guage ( p s i g ) .  

IMPACT OF DELAY: 

Continued d e t e r i o r a t i o n  of the  remaining v e s s e l s  i s  causing continued d e r a t i n g  of maximum working pressure  o r  
removal from s e r v i c e .  This i s  causing a continued reduction i n  usable s to rage  capaci ty  which, i f  not  
co r rec ted ,  w i l l  r e s u l t  i n  an i n a b i l i t y  t o  continue the  SSME test  program a t  SSC. This would s h o r t l y  r e su l t  i n  
an i n a b i l i t y  t o  f l y  the  S h u t t l e  because of the  l ack  of replacement main engines.  

PROJECT DESCRIPTION: 

The work includes  procurement of two 750-CF GN2 vesse l s  with a maximum allowable working pressure  of up t o  
6,500 p s i g ;  i n s t a l l a t i o n  of a vesse l  suppor t  s t r u c t u r e ;  modification of in terconnect ing piping;  and chemical 
c leaning and t e s t i n g  of the  vesse l s  and modified system. 
t o  high-pressure a i r  t o  provide b e t t e r  opera t iona l  e f f i c i e n c y  f o r  a i r  drying of the  SSME test art icles.  

The downrated 1,500-CF GN2 vesse l  w i l l  be converted 
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PROJECT COST ESTIMATE: 

Unit Unit of 
Measure c o s t  Quanti  t y  

--- Land Acquis i t ion ..................................... --- 
$3,000,000 

2,780,000 

220,000 

--- 

Construction ......................................... 
GN2 Storage Vessel (750 CF + Fre igh t )  ............. 
S i t e  Prepara t ion,  I n s t a l l a t i o n ,  Piping 

and Valves.. .................................... 
EA 

LS 

L 

--- 

Equipment ............................................ 
Fal lou t  S h e l t e r  (no t  f e a s i b l e )  ....................... --- 

Tota l  .............................................. $3,000,000 .......... ........... .. ........... 

LIST OF RELATED GRAPHICS: 

Figure 1 - S i t e  Plan 
Figure 2 - ItBtt Tes t  Complex 

OTHER EQUIPMENT SUMMARY: 

No o t h e r  equipment w i l l  be required t o  support  t h i s  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding is  required t o  complete t h i s  p r o j e c t .  
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STENNIS SPACE CENTER 
FISCAL YEAR 1890 ESTIMATE 

REPLACEMENT OF HIGH-PRESSURE GAS STORAGE VESSELS 

. SITE PLAN 
NORTH GATE 

. . \ t 

.. --. 
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STENNIS SPACE CENTER 

FISCAL YEAR 1990 ESTIMATE 
REPLACEMENT O f  HIGH-PRESSURE GAS STORAGE VESSELS 

LEGEND: 

I) EXISTING 

1 2  FY 1989 PROJECT 

OUT OF SERVICE 

OPERATING ON WAIVERS 8-1 E 2  - PROPOSED FY 1990 m m  

I 1"B" TEST STAND 

t DROGEN GAS BAlTEI I 
INERT GAS BATTERY 

"B" TEST CoyQtEx 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Construction of National  Resource Pro tec t ion  

INSTALLATION: Various I n s t a l l a t i o n s  

FY 1990 CoF Estimate: $3,800,000 

LOCATION OF PROJECT: Various Locations 

COGNIZANT HEADQUARTERS OFFICE: Off ice  of Space F l i g h t  

FY 1989 AND PRIOR YEARS’ FUNDING: The following p r i o r  years’  funding is  r e l a t e d  t o  t h i s  p r o j e c t :  

Planning 
and Design Construction Tota l  

Spec i f i c  CoF Funding ........................... $342,000 $2,600,000 $2,942,000 
Capi ta l ized Investment ......................... 

T o t a l . . . . . . . .  ................................ $342,000 $2,600,000 $2,942,000 

--- --- --- 

SUMMARY PURPOSE AND SCOPE: 

This p r o j e c t  continues s e c u r i t y  p ro tec t ion  f o r  the  Space Transportat ion System (STS) hardware and r e l a t e d  
fac i l i t i es  which have been designated as v i t a l  n a t i o n a l  resources a t  the  John F. Kennedy Space Center ( K S C ) ,  
Dryden F l i g h t  Research F a c i l i t y  (DFRF), S tenn i s  Space Center (SSC), and the  Michoud Assembly F a c i l i t y  (MAF). 
This p ro tec t ion  includes  const ruct ion of fencing,  veh ic le  b a r r i e r s ,  guardhouses, and perimeter l i g h t i n g  t o  
p r o t e c t  a l l  designated v i t a l  STS assets aga ins t  sabotage,  damage, and t h e f t .  
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PROJECT JUSTIFICATION: 

P r e s i d e n t i a l  Decision Memorandum Number 37 (National  Space Pol icy ,  1978). P r e s i d e n t i a l  Directive/National  
Secur i ty  Council,  Number 42 ( C i v i l  and Fur the r  National Space Po l i cy ,  1978). and National  Secur i ty  Decision 
Di rec t ive  Number 42 (National  Space Po l i cy ,  J u l y  4 ,  1982) conta in  pol icy  des ignat ing Space systems and support  
systems as v i t a l  n a t i o n a l  resources .  This  des ignat ion s p e c i f i c a l l y  referenced the  Space Transpor ta t ion System 
(STS) assests, and required t h a t  t h e  s u r v i v a b i l i t y  of these  assets be assured i n  o rde r  t o  be ava i l ab le  f o r  
m i l i t a r y ,  s c i e n t i f i c ,  and research uses .  STS s u r v i v a b i l i t y  r equ i res  t h a t  p r o t e c t i v e  measures be i n  p lace  a t  
a l l  times t o  ensure proper ,  e f f i c i e n t ,  and e f f e c t i v e  opera t ion.  This p r o j e c t  w i l l  provide f o r  category "B" 
resources ,  which, i f  l o s t  could r e s u l t  i n  STS program delay up t o  6 months. Funding t o  p r o t e c t  category "A" 
resources which, i f  l o s t ,  could cause the  loss of an o r b i t e r  o r  crew o r  would r e s u l t  i n  a STS program delay 
greater than 6 months, was provided i n  t h e  FY 1989 CoF Budget. 

IMPACT OF DELAY: 

Delay of t h i s  p r o j e c t  inc reases  the  v u l n e r a b i l i t y  of National  Resources t o  adversar ies .  
f a c i l i t i e s  inc reases  the  requirement f o r  s e c u r i t y  manpower and the  exposure of assets t o  physical  harm. 

Lack of  p r o t e c t i v e  

PROJECT DESCRIPTION: 

This p r o j e c t  provides f o r  const ruct ion of  seven-foot-high double chainl ink fencing,  three- s t rand barbed wire,  
concer t ina  wire ,  automatic gates, veh ic le  b a r r i e r s ,  guardhouses, perimeter l i g h t i n g ,  and a l l  e l e c t r i c a l  work 
needed t o  support  the  l i g h t i n g ,  guardhouses, and automatic ga tes  a t  f a c i l i t i e s  l i s t e d .  

A t  Kennedy Space Center,  add i t iona l  fencing and l i g h t i n g  w i l l  be i n s t a l l e d  a t  the  Orb i t e r  Modification and 
Refurbishment F a c i l i t y ,  Operations and Checkout Building,  Vertical Processing F a c i l i t y ,  S h u t t l e  Landing 
F a c i l i t y ,  U t i l i t y  Annex and o t h e r  e s s e n t i a l  opera t ion f a c i l i t i e s  i n  the  Launch Complex 39 (LC- 39) area. I n  
add i t ion ,  veh ic le  b a r r i e r s  w i l l  be i n s t a l l e d  a t  Pads A and B i n  LC-39, the  Orb i t e r  Processing F a c i l i t y  and the  
Vehicle Assembly Building ( V A B ) .  
area. 

Hardened guardhouses w i l l  be i n s t a l l e d  a t  severa l  f a c i l i t i e s  i n  the  VAB 

A t  Michoud Assembly F a c i l i t y ,  add i t iona l  fencing w i l l  be i n s t a l l e d  along the  e a s t e r n  and southern perimeter.  

A t  S tenn i s  Space Center,  add i t iona l  fencing,  access g a t e s ,  veh ic le  b a r r i e r s  and l i g h t i n g  w i l l  be i n s t a l l e d  t o  
p r o t e c t  the  T e s t  Complex "A" and "B" , Space S h u t t l e  Main Engine (SSME) Engine Service  Building,  Data 
Acquisi t ion F a c i l i t y ,  the  cana l ,  lock and br idge a rea ,  and o t h e r  test e s s e n t i a l  f a c i l i t i e s .  
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A t  Dryden F l i g h t  Research F a c i l i t y ,  add i t i ona l  fencing and l i g h t i n g  w i l l  be i n s t a l l e d  t o  p r o t e c t  t h e  STS 
f a c i l i t i e s .  

PROJECT COST ESTIMATE: 

This c o s t  estimate is  based on an engineering s tudy.  

Unit of Unit 
Measure Quant i ty  cost 

Land Acquisi t ion --- --- --- ............................. 
--- --- --- Construct ion ................................. 

Fencing and misce l laneous . . . . . .  . . . . . . . . . . .  
Vehicle Barriers. ......................... 
Perimeter  l i g h t s  .......................... 
Electr ical  work and c o n t r o l s  .............. 
Guardhouses. ............................... 

--- --- --- Equipment .................................... __- 

Fal lou t  S h e l t e r  (no t  f e a s i b l e )  --- --- --- . . . . . . . . . . . . . . .  

cost 

$3,800,000 

2,016,000 
660,000 
480,000 
524,000 
120,000 

Tota l  .................................................................................... $3,800,000 

LIST OF RELATED GRAPHICS: 

None 

OTHER RELATED FUNDING: 

I n  t h e  research  and program management appropr ia t ion  t h e r e  is  $6.4 mi l l ion  i n  FY 1989 and $5.0 i n  FY 1990 f o r  
r e l a t e d  equipment and s e r v i c e s .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

CoF resources  may be required i n  FY 1991 and subsequent years  t o  provide f o r  add i t iona l  s e c u r i t y  p ro tec t ion  for STS 
and other f a c i l i t i e s  designated as a v i t a l  na t i ona l  resource.  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

SUMMARY 

JOHN F. KENNEDY SPACE CENTER 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Page 
Amount No. 

. . . . . . . . . . .  _ _ _ _  
Office of Space Flight: 
. . . . . . . . . . . . . . . . . . . . . .  

Refurbish Bridges, Merritt Island.. ................................. 4,500,000 CF 3 -1  

Rehabilitation of Spacecraft Assembly and Encapsulation Facility 11. 3,500,000 CF 3 -6  
- - - - - _ _ _ - _  

t 

Total ............................................................ 8,000,000 
_ - _ _ _ _ _ _ _ _  ___---- - - -  

CF 3 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Refurbish Bridges,  Merritt I s l and  

INSTALLATION: John F. Kennedy Space Center 

FY 1990 CoF Estimate: $4,500,000 

LOCATION OF PROJECT: John F. Kennedy Space Center ,  Brevard County, F lo r ida  

COGNIZANT HEADQUARTERS OFFICE: Off ice  of Space F l igh t  

FY 1989 AND PRIOR YEARS' FUNDING: The fol lowing p r i o r  yea r s '  funding i s  r e l a t e d  t o  t h i s  p ro j ec t :  

S p e c i f i c  CoF Funding ...................... 
Capi ta l ized  Investment .................... 

Tota l  ................................... 

Planning 
and Design Construct ion To ta l  

$270,000 --- $ 270,000 
-- $8,123,682 8,123,682 

$270,000 $8,123,682 $8,393,682 

SUMMARY PURPOSE AND SCOPE: 

This  p r o j e c t  provides f o r  t he  r e p a i r  and refurbishment of the  Jay-Jay Rai lroad Bridge and the  t h r ee  highway 
br idges :  
provide t he  primary access  t o  Kennedy Space Center (KSC), and t h e i r  continuous a v a i l a b i l i t y  is  v i t a l  t o  cen t e r  
opera t ions .  

the  Indian River Bridge, the  Banana River Bridge and the Haulover Canal Bridge. These br idges 
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PROJECT JUSTIFICATION: 

Refurbishment of t he  Jay-Jay Rai l road  Bridge spanning the  Indian River i s  necessary t o  prevent  f u r t h e r  
d e t e r i o r a t i o n  and t o  ensure d e l i v e r y  of  So l id  Rocket Booster (SRB) segments f o r  S h u t t l e ,  Tr ident  and Ti tan  
missions t o  KSC and Cape Canaveral A i r  Force S t a t i o n  (CCAFS). 
t he  SRB segments a t  t he  p re sen t  t i m e .  A recent  i n spec t ion  revealed genera l  d e t e r i o r a t i o n  of  major and minor 
concre te  and steel  s t r u c t u r a l  b r idge  members and made recommendations as t o  refurbishment and r e p a i r .  

There are no a l t e r n a t e  methods of de l ivery  f o r  

The Indian  River Bridge provides veh i cu l a r  access  over t he  I n t e r c o a s t a l  Waterway f o r  KSC and areas w e s t  of the  
c e n t e r  (Orlando, T i t u s v i l l e ,  Cocoa, e t c . )  f o r  personnel ,  t o u r i s t s  and s e r v i c e s ,  amounting t o  approximately 
l7,OOO veh ic l e s  pe r  day. Recent i n spec t ions  revealed s i g n i f i c a n t  d e t e r i o r a t i o n  of var ious  s t r u c t u r a l  elements 
such as p i l i n g s ,  p i l e  bents ,  p r e s t r e s s e d  concre te  beams, p i l e  cap t ie- back rods ,  and fenders .  

Refurbishment of the  Banana River  Bridge is necessary t o  preclude s t r u c t u r a l  f a i l u r e s  t h a t  could d i s r u p t  road 
and waterway t r a f f i c  and block one of t he  major en t rances  t o  KSC and access t o  CCAFS. This  br idge  is a l s o  
used f o r  t r anspo r t i ng  So l id  Rocket Booster  hardware and launch payloads. 

Refurbishment of t he  Haulover Canal Bridge i s  necessary t o  preclude s t r u c t u r a l  f a i l u r e s  t h a t  could d i s rup t  
road and waterway t r a f f i c  and block one of t he  major en t rances  t o  KSC. 
br idge  everyday. 

Approximately 3,000 veh ic l e s  use t h i s  

A l l  o f  t h e  highway bridges have been i n  continuous opera t ion  f o r  over 20 years  and have been sub jec t  t o  
vigorous v i b r a t i o n ,  water/humidity i n t r u s i o n  and stress. 

IMPACT OF DELAY: 

There are no contingency rou te s  for SRB segments i f  t he  r a i l r o a d  br idge i s  not  i n  r e l i a b l e  condi t ion .  
Continued use  aggravates  t he  e x i s t i n g  cond i t i ons ,  and can only r e s u l t  i n  f u r t h e r  d e t e r i o r a t i o n  and consequent 
downgrading of the s a f e  load ca r ry ing  c a p a b i l i t y .  

The highway bridges are now ope ra t i ona l  bu t  d e t e r i o r a t i o n  of t he  s t r u c t u r e s  is  cont inuing and could cause a 
f a i l u r e  i n  the  foreseeable  f u t u r e .  I n  add i t i on ,  i f  the  proposed refurbishment is  delayed,  t h e  p o s s i b i l i t y  of 
i n j u r y  t o  personnel/equipment i nc reases  and the  s t r u c t u r a l  condi t ion  w i l l  v i o l a t e  Coast Guard regula t ions  and 
F lo r ida  s t a t u t e s .  
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PROJECT DESCRIPTION: 

Refurbishment of t he  Jay-Jay Rai lroad Bridge c o n s i s t s  of c lean ing  spa l l s / c r acks  i n  t he  concrete  subs t ruc tu re  
and patching with moisture i n s e n s i t i v e  epoxy g rou t ,  rep lac ing  bulkhead t i e  rods ,  r epa i r i ng  bulkhead 
p i l e s / c a p s ,  and r e s t o r i n g  approaches/embankments. Af te r  sandblas t ing  t h e  53 steel bridge spans and the  
bascule  span supe r s t ruc tu re ,  a thorough in spec t ion  w i l l  be made t o  determine which spans r equ i r e  
replacement. Those judged t o  be s t r u c t u r a l l y  inadequate w i l l  be replaced.  The remaining spans w i l l  be 
recoated with appropr ia te  p r o t e c t i v e  materials. 

Refurbishment of t he  t h r ee  highway br idges  inc ludes  work t o  both the  concre te  and steel s t r u c t u r e .  The Banana 
River and Haulover Canal Bridges work a l s o  inc ludes  the  wing w a l l  p a r ape t s ,  t run ion  pedes t a l s ,  bascule  p i e r s  
and fenders  and replacement of  t he  br idge  g r i d  steel  deck. P i l i n g s ,  p r e s t r e s sed  concre te  beams, p i l e  caps,  
deck j o i n t s ,  fender  p i l i n g s ,  equipment p e d e s t a l s , i n t e r f a c i n g  e l e c t r i c a l  equipment and miscellaneous o the r  
items w i l l  be reworked and brought t o  a r e l i a b l e ,  more maintainable condi t ion .  
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PROJECT COST ESTIMATE: 

The b a s i s  of t he  c o s t  estimate is  a KSC in-house engineering estimate. 

Unit of Un i t  
Measure Quant i ty  c o s t  

--- --- --- Land Acquisi t ion .................................... 
--- --- --- C o n s t r u c t i o n . . . . . . . . . . . . . .  .......................... 
--- --- --- Jay-Jay Rai lroad Bridge ......................... --- --- ............................ .................................. --- --- 

S t r u c t u r a l  Repairs  LS 
Sandblast ing LS 
P ro t ec t i ve  Recoating .......................... LS 

S t r u c t u r a l  Repairs  LS 
Mechanical Repairs  ............................ LS 

S t r u c t u r a l  Repairs  LS 
Mechanical Repairs  ............................ LS 

S t r u c t u r a l  Repairs  LS 
Mechanical Repairs  ............................ LS 

--- --- 
--- --- --- Indian River Bridge ............................. --- --- ............................ --- --- 
--- --- --- Banana River Bridge ............................. --- --- 

--- ............................ --- 
--- --- --- Haulover Canal Bridge ........................... --- --- ............................ --- --- 
--- --- --- Equipment ........................................... 
--- --- --- Fa l lou t  S h e l t e r  ( n o t  f e a s i b l e )  ....................... 

Tota l  ....................................................................... 
LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 

OTHER EQUIPMENT SUMMARY: 

None 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

70, ooo 
( ?50.000) 
( 120,000) 

390,000 
( 260,000) 
( 130,000) 

No f u t u r e  funding is  requi red  t o  complete t h i s  p r o j e c t .  
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

REFURBISH BRIDGES MERRllT ISLAND 

FIGURE 1 CF 3-5 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: 

INSTALLATION: John F. Kennedy Space Center 

Rehabilitation of Spacecraft Assembly and Encapsulation Facility I1 

FY 1990 CoF Estimate: $3,500,000 

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida 

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight 

FY 1989 AND PRIOR YEARS' FUNDING: The following prior years' funding is related to this project: 

Planning 
and Design Construction Total 

Specific CoF Funding ...................... 
Capitalized Investment... ................. 
Total.. ................................. 

SUMMARY PURPOSE AND SCOPE: 

$ 210,000 
--- 5,323,531 5.323.531 

--- $ 210,000 

$ 210,000 $5,323,531 $5 9 533 t 531 

This project provides for the rehabilitation of the Spacecraft Assembly and Encapsulation Facility I1 (SAEF- 
11) air-conditioning system and roof. All chillers and air handling units (AHU), associated piping, ductwork 
and controls will be replaced in a more energy-efficient and maintainable configuration, which will reduce the 
risk of damage to payloads being processed. 
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PROJECT JUSTIFICATION: 

The SAEF-I1 f a c i l i t y  was completed i n  1966 (Figures  2 and 3 ) .  
expectancy range, and have severe ly  d e t e r i o r a t e d  due t o  t h e  harsh s a l t  a i r  environment. 
support  of payload customers with c r i t i c a l  equipment w i l l  be jeopardized without AHU replacement. I n  
add i t i on ,  t he  p re sen t  mounting of t he  u n i t s  on platforms above the  roof makes roof maintenance near ly  
impossible.  
assure access  t o  t h e  roof f o r  proper maintenance. 
obso l e t e ,  r equ i r e  cons tan t  maintenance and have replacement p a r t s  t h a t  are d i f f i c u l t  i f  not  impossible,  t o  
ob ta in .  
hazardous processing f a c i l i t y .  

The e x i s t i n g  roof-mounted A H U ' s  are beyond l i f e  
R e l i a b i l i t y  f o r  

I n s t a l l a t i o n  of new energy- ef f ic ien t  A H U ' s  on f ree- s tanding  s t r u c t u r e s  is  the  only a l t e r n a t i v e  t o  
The f i v e  24-year o ld  c h i l l e r s  and con t ro l s  are worn ou t  and 

Replacement of these  systems and roof is  necessary t o  r e s t o r e  r e l i a b i l i t y  t o  t h i s  c r i t i ca l  payload 

IMPACT OF DELAY: 

Delay of t h i s  p r o j e c t  has t he  p o t e n t i a l  of delaying processing and launch of Space S h u t t l e  payloads. 

PROJECT DESCRIPTION: 

This  p r o j e c t  w i l l  r ep l ace  t en  e x i s t i n g  A H U ' s  with e i g h t  new u n i t s  loca ted  on f ree- s tanding  steel  platforms 
ad jacent  t o  t he  bu i ld ing ,  i n s t a l l  a s soc i a t ed  ductwork and c h i l l e d l h o t  water p ip ing ,  and s t a t e- o f- the- a r t  
con t ro l s  with a programmable l o g i c  c o n t r o l l e r  (F igure  4 ) .  
be removed, a l lowing d i r e c t  access  t o  t he  underlying roof .  The e x i s t i n g  bui l t- up  roof ing  system w i l l  be 
removed and replaced with new i n s u l a t i o n  and bu i l t - up  roofing.  
replaced with two 3OO-ton c h i l l e r s  and two pumps i n s i d e  t he  bui ld ing .  
con t ro l  cen t e r  w i l l  be provided t o  complete t he  p r o j e c t .  

The e x i s t i n g  equipment platforms on the  roof w i l l  

The f i v e  e x i s t i n g  c h i l l e r s  and pumps w i l l  be 
A new two-cell  cool ing tower and motor 
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PROJECT COST ESTIMATE: 

The basis of t h i s  cost estimate is KSC Est imat ing Guide and recen t  cons t ruc t ion  b ids .  

Unit  o f  Unit 
Measure Quant i ty  c o s t  - cost 

-- -- -- -- Land Acquisi t ion .................................. 
Construct ion. .  .................................... $3,500, ooo 

Demolition .................................... SF 2,000 68.50 137.000 
Asbestos Removal .............................. LS -- -- 100,000 

Platform S t r u c t u r e s  ........................... LS -- -- 436,000 
AIiU's, P ip ing ,  Ducts .......................... LS -- 1,578,000 
Elec Power & Controls  ......................... LS -- -- 1,016,000 

Re-Roof F a c i l i t y  .............................. SF 18,300 11.09 203, ooo 
-- 

S i t e  Work ..................................... LS -- 30, ooo -- 

T o t a l . . . .  ................................................................... $3,500,000 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location V i e w  
Figure 2 - Si te  Plan 
Figure 3 - Aerial Photograph 
Figure  4 - Plan V i e w  

OTHER EQUIPMENT SUMMARY: 

Other equipment, es t imated a t  $5lO,OOO such as Hypergolic Fuel and Oxidizer Scrubbers to  be funded from 
Research and Development (R&D)  r esources  w i l l  be requ i red  t o  suppor t  SAEF-I1 opera t ions .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding for  t h i s  p r o j e c t  a n t i c i p a t e d  a t  t h i s  time. 
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JOtiN F. KENNEDY SPACE CENTEII 
FISCAL YEAH 1990 ESTIMATES 

RE t i  AB I L IT AT IO N 0 F SPACE C R AFT ASS E MB L Y A N  D E FI C A P S U L AT1 0 N 
FACILITY I I  

LOCATION PLAN 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

REHABILITATION OF SPACECRAFT ASSEMBLY AND ENCAPSULATION 
FACILITY I1 
SITE PLAN 

SOUTH EAST INDUSTRIAL AREA 
FIGURE 2 
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JOHN F. KENNEDY SPACE CENTER 
flSCAL YEAR 1990 ESTIMATES 

REHABILITATION OF SPACECRAFr ASSEMBLY AND ENCAPSULATION 
FACILITY ll 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

REHABILTATICN O F  SPACECRAFT ASSEMBLY AND ENCAPSULAXON 
FACILITY II 

- 

PL-1 
4 

ROOF PLAN 

T NEW 2 CELL COOLING TOWER 
4 N  

( 1 )  NEW 300-TON PL.2 
CHILLER ANOMCC -1A 

MECH ROOM 

EAST 
TEST 
CELL 

P L 5  IAHV’ \,J 

AIR 

I 
(1) NEW 300-TON CHILLER 
AND MCC-2 

I I 
LOCK HIGH BAY 

- I 

LOW BAY 

TYPICAL ELEVATED 
AHU SUPPORT PLATFORM (PLI 

OVEN 

FIGURE 4 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

SUMMARY 

LYNDON B. JOHNSON SPACE CENTER 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Page 
Amount No. 

_ - - - - - - - - - -  _ _ _ _  

Rehabilitation of Central HeatingICooling Plant ..................... 2,800,000 CF 4 -1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Rehab i l i t a t i on  of Cent ra l  Heating/Cooling P l an t  (24) 

INSTALLATION: Lyndon B.  Johnson Space Center 

FY 1990 CoF Estimate: $2,800,000 

LOCATION OF PROJECT: Houston, Harrk County, Texas 

COGNIZANT HEADQUARTERS OFFICE: 

FY 1989 AND PRIOR YEARS' FUNDING: 

Of f i ce  of Space F l i g h t  

The fol lowing p r i o r  yea r s '  funding is r e l a t e d  t o  t h i s  p ro j ec t :  

Planning 
and Design 

$248,745 S p e c i f i c  CoF Funding .................. 
Capi ta l ized  Inves tmen t . . . . . . . . . . . .  .... -0- 

Tota l  ............................... $248,745 

Construct ion 

$ -0- 

9,007,136 

$9,007,136 

Tota l  

$ 248,745 

9,007,136 

$9,255,881 

SUMMARY PURPOSE AND SCOPE: 

This  p r o j e c t  i s  necessary t o  improve t h e  r e l i a b i l i t y  of the  Cent ra l  Heating and Cooling P l an t  (CHCP), 
Building 24, by upgrading t h e  electrical  power d i s t r i b u t i o n  and con t ro l  system and replacement of b o i l e r  2. 
The electrical  work c o n s i s t s  of replacement of 26-year-old e l e c t r i c a l  power d i s t r i b u t i o n  and con t ro l  
equipment. 
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PROJECT JUSTIFICATION: 

This  p r o j e c t  i s  requi red  t o  a s su re  t h e  r e l i a b l e  opera t ion  of t he  Johnson Space Center (JSC) hea t ing  and 
cool ing systems which provide c h i l l e d  water, steam, and compressed a i r  t o  33 major bu i ld ings .  The CHCP 
electrical  d i s t r i b u t i o n  system’s capac i ty  is  inadequate f o r  e x i s t i n g  loads  and opera t ions .  Ex i s t i ng  
condi t ions  and a n t i c i p a t e d  requirements make i t  imperat ive t h a t  t he  electrical d i s t r i b u t i o n  system be 
upgraded. The motor con t ro l  c e n t e r s  ( M C C ‘ s )  and a s soc i a t ed  480-volt switchgear are obsole te  and replacement 
p a r t s  are d i f f i c u l t  o r  impossible  t o  ob t a in .  The decreasing r e l i a b i l i t y  of t he  e l e c t r i c a l  system jeopardizes  
t he  opera t ion  of approximately 50 motors and numerous o t h e r  e l e c t r i c a l l y  operated devices  which d i r e c t l y  
a f f e c t  t h e  supply of c h i l l e d  water ,  steam and compressed a ir  t o  t he  Cen te r ’ s  major bu i ld ings .  Four r e l i a b l e  
b o i l e r s  are requi red  t o  supply Center steam requirements.  Curren t ly ,  b o i l e r  #2 has d e t e r i o r a t e d  t o  t he  po in t  
where i t  is  nonfunct ional  and beyond economical r e p a i r  and is  ou t  of s e rv i ce .  A replacement b o i l e r  i s  
requi red  t o  provide ope ra t i ng  d i v e r s i t y ,  capac i ty ,  and performance. 

IMPACT OF DELAY: 

I f  t h i s  p r o j e c t  i s  not  approved, t he  cont inu ing  d e t e r i o r a t i o n  of equipment w i l l  r e s u l t  i n  p a r t i a l  o r  complete 
f a i l u r e  of t he  p l a n t ’ s  c a p a b i l i t y  t o  supply t he  Cen te r ’ s  requirements f o r  c h i l l e d  water, steam and compressed 
a ir .  A complete f a i l u r e  of systems would fo rce  the  shutdown of 33 bui ld ings  a t  JSC and impact t h e  work 
a c t i v i t i e s  of approximately 5.000 personnel .  

PROJECT DESCRIPTION: 

This  p r o j e c t  w i l l  r ep lace  two e x i s t i n g  12 .47- ki lovol t s  (kV)/480-volt dry- type i n t e r i o r  t ransformers  with two 
o i l - f i l l e d  t ransformers ,  each r a t e d  2.000-kilovoltamps (kVA). The new transformers  w i l l  be i n s t a l l e d  on 
concre te  pads ad jacent  t o  Building 24. 
ampere bus duc ts .  The e x i s t i n g  gas and water l i n e s  w i l l  be re loca ted  t o  f a c i l i t a t e  t he  i n s t a l l a t i o n  of the  
t ransformer pads and the  bus duc t s .  
u n i t ;  t h e  e x i s t i n g  400-ampere MCC-2 w i l l  be replaced with a 800-ampere u n i t ;  and the  e x i s t i n g  2,500-ampere 
MCC-3 replaced with a 3,000-ampere u n i t .  The new MCC‘s  w i l l  be equipped with main t i e  breakers .  The e x i s t i n g  
b o i l e r  2 w i l l  be replaced with a new water tube b o i l e r  with a capac i ty  of 65,000 pounds per  hour a t  400 pounds 
pe r  square  inch and 600 degrees Fahrenhei t .  The new b o i l e r  w i l l  be f i r e d  with n a t u r a l  gas as t h e  primary f u e l  
and w i l l  use No. 2 f u e l  o i l  as backup. 

The t ransformers  w i l l  be connected t o  new i n t e r i o r  MCC’s by new 3,000- 

The e x i s t i n g  1,600-ampere MCC-1 w i l l  be  replaced with a 2.000-ampere 
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PROJECT COST ESTIMATE: 

The c o s t  estimate is  based on the  pre l iminary  engineering r epo r t .  

Unit of Unit 
Measure Quan t i t y  c o s t  

--- --- --- Land Acquisi t ion ..................................... 
--- --- Construct ion ......................................... 

Relocate Natural  Gas Lines and Water Main .......... LS 
Transformers T-1 and T-2, 15-kVA Feeders ,  

and 480-Volt Bus Duct Secondary .................. LS 
Replace Motor Control Center Switchgear 

and Motor Control  Center ......................... LS 
Replace Water Tube Boi le r  No. 24-2 ................. EA 

--- --- --- Equipment ............................................ 
--- --- --- Fa l lou t  S h e l t e r  ( n o t  f e a s i b l e )  ....................... 

T o t a l . . . . . . .  ................................................................................ 
LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - F i r s t  and Second Floor  Equipment Layout 

OTHER EQUIPMENT SUMMARY: 

None. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

c o s t  

$2,800,000 

60,000 

515,000 

955,000 
1,270,000 

$2,800,000 

No f u t u r e  CoF funding is  a n t i c i p a t e d  f o r  t h i s  p r o j e c t  a t  t h i s  t i m e .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Construction of Data Operations Facility 

INSTALLATION: Goddard Space Flight Center 

FY 1990 CoF Estimate: $12,000,000 

LOCATION OF PROJECT: Greenbelt, Prince George's County, Maryland 

COGNIZANT HEADQUARTERS OFFICE: Office of Space Operations 

FY 1989 AND PRIOR YEARS' FUNDING: The following prior years' funding is related to this project: 

Planning 
and Design Construction Total 

Specific CoF Funding ...................... 
Capitalized Investment .................... 
Total.... ............................... 

$990.000 $6,478,234 $7,468,234 --_ --- --- 

$ggo,ooo $6,478,234 $7,468,234 

SUMMARY PURPOSE AND SCOPE: 

This project provides for the construction of a two-story addition to the Technical Processing Facility, 
Building 28, to accommodate various data operations systems. 
handling and processing, operations management, and communications for the Space Station, Polar Platforms and 
other missions that require high data communication rates. 
data and other information that must be collected and processed requires the development and integration of 
advanced data processing and communications equipment and systems supported by this facility. 

These systems will provide fo r  mission data 

The dramatic growth in the total volume of science 
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PROJECT JUSTIFICATION: 

The Data Operations F a c i l i t y  (DOF) is  required t o  provide space f o r  the development, i n t e g r a t i o n  and opera t ion  
of d a t a  opera t ions  systems. To support  t h e  dramatic growth of information and r e l a t e d  communications 
a c t i v i t i e s  planned f o r  t he  Space S t a t i o n ,  Polar  Platforms,  sc ience  a c t i v i t i e s  and o t h e r  high d a t a  rate 
missions,  advanced i n s t i t u t i o n a l  d a t a  and opera t ions  management systems are required.  Various d a t a  systems 
are being developed t o  provide t he se  c a p a b i l i t i e s .  These mission management s e rv i ce s  include monitoring, 
planning,  opera t ions  management, engineer ing  d a t a  processing,  d a t a  handl ing,  and d a t a  d i s t r i b u t i o n  f o r  space- 
to-ground and ground-to-ground communications. Software systems development and management, d a t a  processing 
equipment i n t e g r a t i o n ,  and complete system t e s t i n g  w i l l  be supported i n  t h i s  f a c i l i t y .  

Completion of t h e  f a c i l i t y  is requi red  by e a r l y  1992 t o  accommodate the  de l ive ry  and i n s t a l l a t i o n  of t he  
e l e c t r o n i c  systems f o r  sof tware development, systems i n t e g r a t i o n  and checkout. This  work must be completed i n  
i n  t i m e  t o  allow ope ra t i ona l  systems checkout p r i o r  t o  t he  s tar t  of Space S t a t i o n  pre- launch a c t i v i t i e s .  

IMPACT OF DELAY: 

Delay of t h i s  p r o j e c t  would impact t h e  development and i n t e g r a t i o n  of d a t a  and communications systems and 
jeopard ize  t h e i r  a v a i l a b i l i t y  f o r  Space S t a t i o n  and Po la r  Platform pre- launch s imulat ion a c t i v i t i e s .  

PROJECT DESCRIPTION: 

P r o j e c t  provides f o r  t he  cons t ruc t ion  of a 75.300 square f o o t  addi t ion  t o  t he  Technical Processing F a c i l i t y ,  
Building 28. 
add i t i ona l  140 parking spaces and modif icat ions t o  t h e  storm drainage and u t i l i t y  systems. The add i t i on  w i l l  
be a two-story steel  frame s t r u c t u r e  with carpeted r a i s e d  access  f l oo r ing  throughout the  addi t ion .  The 
Building 28 complex u t i l i t y  systems, inc luding  c h i l l e d ,  domestic,  and f i r e  p ro t ec t i on  water ,  steam l i n e s ,  and 
s a n i t a r y  sewers w i l l  be modified t o  accommodate t he  new add i t i on .  Comfort system space condi t ion ing  w i l l  be 
provided by a v a r i a b l e  volume, cons tan t  temperature and humidity a i r  system. Spec ia l  a i r  condit ioning u n i t s  
supplying under f loor  cool ing  a i r  w i l l  supplement t he  comfort system i n  areas with high cool ing loads .  

S i t e  development inc ludes  bu i ld ing  access paving, and expansion of t he  nor th  parking l o t  with an 

A double-ended subs t a t i on  w i l l  be i n s t a l l e d  i n  t he  basement. Telephone systems, cab le  ways and conduits  w i l l  
be included i n  t he  f a c i l i t y .  
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PROJECT COST ESTIMATE: 

The cost estimate is based on a completed Preliminary Engineering Report. 

Unit 
Quantity cost 

Unit of 
Measure cost 

Land Acquisition .................................. 
$12,000,000 Construction. ..................................... 

1,000,000 
7,000,000 
2,300,000 
1,700,000 

LS 
SF 
SF 
SF 

Site Development .............................. 
Architectural/Structural ...................... 
Mechanical .................................... 
Electrical .................................... 

Equipment ......................................... 
Fallout Shelter (not feasible) .................... 

$12,000,000 Total......................... ................ .................... ........ 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Perspective 

OTHER EQUIPMENT SUMMARY: 

Computers and other electronic equipment are planned to be provided by Space Flight Control and Data 
Communications (SFCDC) resources of $320,000,000 and Research and Development (R&D) resources of $50,000,000. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No additional CoF funds are required to complete this project. 
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FISCAL YEAR 1990 ESTIMATES 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: 

INSTALLATION: Goddard Space F l i g h t  Center 

Construct ion of Q u a l i t y  Assurance and Detector Development Laboratory 

FY 1990 CoF Estimate: $7,500,000 

LOCATION OF PROJECT: Greenbel t ,  Pr ince  George's County, Maryland 

COGNIZANT HEADQUARTERS OFFICE: Off ice  of Space Science and Applicat ions 

FY 1989 AND PRIOR YEARS' FUNDING: The fol lowing p r i o r  years '  funding i s  r e l a t e d  t o  t h i s  p r o j e c t :  

Planning 
and Desim Construct ion Tota l  

S p e c i f i c  CoF Funding ...................... $660,000 --- $ 660,000 
.................... $3,629,479 $3,629 , 479 Capi ta l ized  Investment --- 

T o t a l . . . . . . . . . . . . . . . . .  .................. $3,629,479 $4,289,479 

SUMMARY PURPOSE AND SCOPE: 

This  p r o j e c t  provides f o r  t he  cons t ruc t ion  of a two- level ,  61,200 square f e e t  t e chn ica l  l abora tory  t o  house 
t he  Material Q u a l i t y  Assurance Laboratory (MQAL) and the  Detector  Development Laboratory (DDL)  hazardous 
opera t ions .  The missions of t he  MQAL and the  DDL have required increased use of hazardous materials and 
processes  t o  t h e  ex t en t  t h a t  i t  has become c r i t i ca l  t o  move both a c t i v i t i e s  t o  a s epa ra t e  labora tory  
s p e c i f i c a l l y  cons t ruc ted  t o  accommodate hazardous func t ions .  
a s a f e  area f o r  these  opera t ions .  

This  p r o j e c t  w i l l  provide a s u i t a b l e  f a c i l i t y  i n  
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PROJECT JUSTIFICATION: 

The Goddard Space F l i g h t  Center (GSFC) is respons ib le  f o r  t he  development and management of unmanned sc ience  
and app l i ca t i ons  e a r t h  o r b i t i n g  satellites,  S h u t t l e  a t tached  payloads and Space S t a t i o n  modules and platforms.  
These mission r e s p o n s i b i l i t i e s  inc lude  f l i g h t  materials s e l e c t i o n ,  c o n t r o l ,  v e r i f i c a t i o n  and o t h e r  materials 
q u a l i t y  assurance r e l a t e d  a c t i v i t i e s ;  and t h e  des ign ,  development and f a b r i c a t i o n  of advance semiconductor 
microe lec t ronic  d e t e c t o r s  t o  support  s p e c i f i c  mission requirements.  These two a c t i v i t i e s  are supported by the  
Materials Q u a l i t y  Assurance Laboratory (MQAL) and the  Detector Development Laboratory ( D D L ) .  These 
l a b o r a t o r i e s  are co l loca t ed  with o f f i c e s  and o t h e r  non-hazardous func t ions  i n  the  Applied Sciences Laboratory, 
Building 11 and the  Space and Terrestrial Applicat ions F a c i l i t y ,  Building 22. Despite s t r i c t  adherence t o  
s a f e t y  procedures it is now c r i t i ca l  f o r  continued s a f e  opera t ions  t o  move these  func t ions  t o  a s epa ra t e  
f a c i l i t y  . 
Performing the  MQAL func t ions  involves over  5,000 chemicals,  f o r ty- e igh t  of which are extremely hazardous. 
The chemicals inc lude  t o x i c  and/or hazardous gases  such as hydrogen s u l f i d e ,  ch lo r ine ,  propane, ace ty lene ,  
hydrogen, methane and ammonia. The s i g n i f i c a n t  r i s k  of an accident  involv ing  chemical s p i l l s  o r  gas leakage 
d i c t a t e s  t h a t  these  func t ions  be moved t o  an i s o l a t e d  f a c i l i t y  t o  e l imina t e  the  hazard t o  the  h e a l t h  and 
s a f e t y  of o t h e r  employees. 

Semiconductor f a b r i c a t i o n  i n  t he  DDL r equ i r e s  var ious  hazardous processing s t e p s  inc luding  the  use  of 
poisonous gases ,  poisonous chemicals and low- level r a d i a t i o n .  These f a c i l i t i e s  are cu r r en t ly  housed within 
t he  main s t r u c t u r e  of  Building 11 which a l s o  houses o f f i c e s ,  computer f a c i l i t i e s  and o the r  nonhazardous 
labora tory  f a c i l i t i e s .  The new f a c i l i t y  would house a l l  of t he  hazardous processes  t o  e l imina t e  t he  r i s k  of 
contamination t o  o t h e r  working spaces by l abo ra to ry  mishaps. 

CF 5-7 



IMPACT OF DELAY: 

Delay i n  cons t ruc t ion  of t h i s  p r o j e c t  would cont inue t o  sub jec t  approximately 750 occupants i n  both bui ld ings  
t o  unnecessary p o t e n t i a l  h e a l t h  and s a f e t y  r i s k s  a s soc i a t ed  with labora tory  mishaps. I n  add i t i on ,  materials 
assurance support  a c t i v i t i e s  and the  development of advanced e l e c t r o n i c s  would be severe ly  impacted. 

PROJECT DESCRIPTION: 

The Q u a l i t y  Assurance and Detector  Development (QUADD) Laboratory w i l l  be a 61,200 square foo t  two-level b r i ck  
and block add i t i on  connected t o  t he  south  wall of e x i s t i n g  Building 11. 

The MQAL and DDL w i l l  be loca ted  on the  main opera t ing  l e v e l .  
a 4-Hour f i v e  r a t ed  concre te  masonry wall. 
between the  e x i s t i n g  Building 11 and the  entrance t o  t he  DDL i n  the  new f a c i l i t y .  
f e e t )  w i l l  be v ib ra t i on- con t ro l l ed .  The f l o o r  p lan  inc ludes  a class 100 laminar flow c lean  room wi th in  a 
c l a s s  10,000 c lean  room. The class 100 clean area suppor t s  a l l  the  de t ec to r  development and f a b r i c a t i o n  
a c t i v i t i e s  and equipment. The class 10,000 support  area w i l l  be used f o r  equipment and p a r t s  s t ag ing  
a c t i v i t i e s  r equ i r ing  less s t r i n g e n t  contamination c o n t r o l  requirements.  

These two areas w i l l  be  phys ica l ly  separa ted  by 
A gowning/support area (1200 square f e e t )  w i l l  s e rve  as the  " l ink"  

The DDL a r ea ,  (8,000 square 

The MQAL area (23,300 square f e e t )  inc ludes  18 o f f i c e s  along the  perimeter and 20 l a b o r a t o r i e s  i n  t he  co re .  
The support ing lower l e v e l  (27,300 square f e e t )  w i l l  be used t o  house process  support  equipment, bu i ld ing  
u t i l i t y  systems, chemical s to rage  and o t h e r  miscellaneous support  funct ions.  

I n  add i t i on ,  s ta i r  towers,  a t ruck  dock (1,400 square f e e t ) ,  a gas emergency power genera tor ,  de- ionized water 
system, compressed a i r  system and a f u l l  complement of i n d u s t r i a l  processing gases w i l l  be provided. Other 
support ing u t i l i t i e s  such as electric power, communications, c h i l l e d  water ,  steam, domestic water ,  gas ,  storm 
d r a i n ,  s a n i t a r y  sewer, w i l l  be extended from e x i s t i n g  Center systems t o  support  t h i s  f a c i l i t y .  
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PROJECT COST ESTIMATE: 

The c o s t  estimate is based on a prel iminary Engineering Report. 

Unit of Unit 
Measure Quant i ty  c o s t  cos t  ___ 

--- --- --- Land Acquisi t ion --- 

Const ruc t ion . . . .  --- 
.................................. 

$7,500,000 

389,000 S i t e  Development .............................. LS 
Arch i t ec tu ra l  ................................. SF 61,200 23.07 1,412,000 
S t r u c t u r a l  .................................... SF 61,200 23.05 1,411,000 
Mechanical .................................... SF 61,200 48.14 2,946,000 
Electrical .................................... SF 61,200 21.92 1,3’.12,000 

--- --- .................................. 
--- --- 

--- --- --- -_-  Equipment ......................................... 
Fal lou t  S h e l t e r  (no t  f e a s i b l e )  .................... --- --- --- --- 

T o t a l . .  ..................................................................... $7,500,000 _____ 

LIST OF RELATED GRAPHICS: 

Figure 1 - P r o j e c t  Location 
Figure 2 - S i t e  Plan 
Figure 3 - Longitudinal  Sec t ion  

OTHER EQUIPMENT SUMMARY: 

Laboratory equipment es t imated  t o  c o s t  $4,000,000 w i l l  be provided from Research and Development resources.  

FUTURE CoF ESTIMATED FUNDING REQUESTED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding i s  an t i c ipa t ed  fo r  t h i s  p r o j e c t  a t  t h i s  time. 
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GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1990 ESTIMATES 

CONSTRUCTION OF QUALITY ASSURANCE AND DETECTOR DEVELOPMENT LABORATORY 
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GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1990 ESTIMATES 

CONSTRUCTION OF QUALITY ASSURANCE AND DETECTOR DEVELOPMENT LABORATORY 
SITE PLAN 
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GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1990 ESTIMATES 

CONSTRUCTION OF QUALITY ASSURANCE AND DETECTOR DEVELOPMENT LABORATORY 
LONGITUDINAL SECTION 

FIGURE 3 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990  ESTIMATES 

SUMMARY 

Page 
Amount No. 

- - _ _ _ _ _ - _ - -  _ _ _ _  

Modernization of South Utility Systems ............................ 5 , 4 0 0 , 0 0 0  CF 6 -1  
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PROJECT JUSTIFICATION: 

The Jet Propulsion Laboratory (JPL) F a c i l i t i e s  Master Plan provides un i f i ed  development f o r  t h e  phased 
i n s t a l l a t i o n  of  suppor t ing u t i l i t y  systems necessary t o  s e r v i c e  new s i te  developments as w e l l  as e x i s t i n g  
f a c i l i t i e s .  Therefore,  t h i s  u t i l i t y  c o r r i d o r  is a v i t a l  requirement t o  e f f e c t i v e l y  support  the  bui ld ings  
under const ruct ion as proposed i n  t h e  Master Plan.  

The JPL u t i l i t i e s  s e r v i c e s  range from "marginally adequate" t o  " t o t a l l y  inadequate". 
s a n i t a r y  sewer system was i n s t a l l e d  by t h e  U.S. Army Corps of Engineers i n  1956 f o r  a 1,500 person 
population.  Many l i n e s  are broken, cracked,  d isplaced o r  plugged; o t h e r s  are overloaded and t o t a l l y  
inadequate f o r  today 's  7,500-person population.  
f i r e - f i g h t i n g .  
and cool ing pumps i n  the  area south  of  Mariner Road and west of the  Edison subs ta t ion .  Addit ional  power 
condui ts  w i l l  permit proper balancing of t h e  load i n  var ious  areas of the  l abora to ry ,  and allow f o r  more 
r e l i a b l e  load management. The communication conduits  between the  main gate and Surveyor Road, v i a  Mariner 
Road, are f u l l  and a d d i t i o n a l  c i r c u i t s  f o r  new fac i l i t i es  are not poss ib le .  
makeshift i n s t a l l a t i o n  of  new conduits  and the  system has become a maze of conduits  and cables .  
i n l e t s ,  are a l s o  required t o  proper ly  accept lateral  d r a i n  elements from new si te  developments. 
i s  the  f i r s t  c r i t i ca l  s t e p  t o  i n i t i a t e  the  func t iona l  r e s t o r a t i o n  of J P L ' s  u t i l i t y  system. 

The Laboratory 's  

The p resen t  water system is  only marginally adequate f o r  
N e w  cool ing water d i s t r i b u t i o n  l i n e s  w i l l  e l iminate  most l o c a l  cooling towers and c i r c u l a t i n g  

Urgent needs are now solved by 
Storm dra ins  
This p r o j e c t  

IMPACT OF DELAY: 

Three major bui ld ings  housing 700 people were completed i n  1988. 
present  condi t ion,  capac i ty  and physical  l o c a t i o n  cannot adequately support  these  bui ld ings  o r  t h e  nine o the r  
bui ld ings  planned i n  t h e  near  f u t u r e .  

The e x i s t i n g  u t i l i t y  i n f r a s t r u c t u r e  i n  i ts  

PROJECT DESCRIPTION: 

Included is  the  following: 

o A new sewer c o l l e c t i o n  and removal system cons i s t ing  of trunk l i n e s  and connections se rv ing  the  
sou the r ly  and southeas tern  areas of  t h e  Laboratory. Approximately 1,800 f e e t  of 12" v i t r i f i e d  c lay  
pipe  (VCP), 125 feet of 10" VCP, 500 f e e t  of 8" VCP, and 50 f e e t  of 6" VCP i n  add i t ion  t o  10 manholes 
and 12 p o i n t s  of connection t o  e x i s t i n g  l i n e s  w i l l  be i n s t a l l e d .  

A new primary l i f t  s t a t i o n  us ing 350 ga l lons  per  minute ( g p m )  v e r t i c a l  pumps and fo rce  main i n s t a l l e d  
a t  and below t h e  West Arroyo Parking Lot and eastward from Building 171. 

o 

o 3,100 feet of i r o n  12" water main from the  main gate point  of connection around the  c o r r i d o r  v i a  the  
South Gate and over t o  Surveyor Road, then nor th  t o  a system connection. 
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o A new primary 5 pounds per square inch (psi) gas line, composed of 2,000 feet of 8" and 1,200 feet of 
6" coated steel pipe, will be installed extending eastward from O a k  Grove Drive to Buildings 300 and 
302. 

o Condenser water supply and return lines, for the future central cooling tower to be built where 
Buildings 269 and 274 stand, and which will serve all buildings south of Mariner Road and west of the 
Edison substation, will be installed in the South Corridor. 
1,400 feet of 16" line, 1,000 feet of 12" line plus 3 dozen valves for further looping and connections. 

This will include 800 feet of 24" line, 

o Both communications and power conduit and manholes will be installed throughout the South Corridor area 
and interconnected to the existing net. 
polyvinylchloride (PVC) embedded conduit for power cable, 45,000 feet of 4" PVC communication conduit, 
20 power manholes and 25 communications manholes. 

These total systems will require 18,200 feet of 6" 

o 2,400 feet of 2-1/2" pipe will be laid to support the new air system in the service and fabrication 
area only. 

o Other than surface lateral inlet repairs, no major work to the 24" reinforce clay pipe (RCP) storm 
drain is anticipated. 

CF 6-3 



PROJECT COST ESTIMATE: 

Project cost estimate is based on a preliminary engineering report. 

Unit of Unit 
Measure Quantity cost 

--- --- --- Land Acquisition .................................. 
--- --- --- Construction ...................................... 

Sewer Distribution..... ....................... LS 
Lift Station .................................. LS 
Water Distribution. ........................... LS 
Gas Distribution .............................. LS 
Cooling Tower Water Distribution .............. LS 
Electrical Distribution ....................... LS 
Communication Distribution.. .................. LS 
Compressed Air Distribution. .................. LS 

--- --- --- Equipment ......................................... 
Total ....................................................................... 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Utility Corridor - Typical cross-section 
OTHER EQUIPMENT SUMMARY: 

There is no other equipment required to complete this project. 

FUTURE CoF ESTIMATED FUNDING REQUESTED TO COMPLETE THIS PROJECT: 

cost 

-0- 

$5,400,000 

1,060,000 
870.000 
300, ooo 
200,000 
610,000 

1,060,000 
1,200,000 

100.000 

-0- 

$5,400,000 

No future CoF funding is required to complete this project. However, there are future similar systems that 
will be required for other major areas of the laboratory. 
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TRENCH WIDTH AS REQUIRED DEPENDINQ ON NUMBER OF NEW UTILITIES TO BE PLACED 
AND DEQREE OF CONGESTION ABOVE NEW UTILITIES 

ZONE OF EXPECTED CONJESTION AND INTERFERENCE WITH EXISTINO UTILITIES. 
ZONE IS EXPECTED TO VARY FROM 4.OFT TO &OFT 

ZONE OF PLACEMENT OF NEW UTILITIES INCLUDINQ THE COMPRESSED AIR, NITROGEN GAS. 
AND DOMESTIC WATER SYSTEMS. 

ZONE OF PLACEMENT OF THE COOLINQ TOWER WATER SYSTEM. BOTH THE SUPPLY AND 
RETURN LINES ARE SHOWN. 

ZONE OF REPLACEMENT OF THE SANITARY SEWER SYSTEM. BOTH THE QRAVITY AND 
FORCE MAIN LINES ARE SHOWN. 

ZONE OF PLACEMENT OF ELECTRICAL AND COMMUNICATIONS CONDUITS INCLUDING 
CONCRETE INCASEMENT. 

EXISTINO CONCRETE CURBINQ 

EXISTING PAVEMENT /SURFACING TO BE REPLACED 

TYPICAL CAPPED END AND VALVE DETAIL (REFER TO FIQURE 2-1 1) 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

SUMMARY 

Amount 
_ _ _ _ _ _ _ _ _ - _ -  

Construction of 40x80 Drive Motor Roof, Ames Research Center....... 1,000 , 000 
Modification to 1 4 x 2 2  Subsonic Wind Tunne1,Langley Research Center. 1,000,000 
Modifications to Thermo-Physics Facilities, Ames Research Center... 4,600,000 

Modifications to National Transonic Facility for Productivity, 

Modifications to 20-Foot Vertical Spin Tunnel, Langley Research 
Langley Research Center........................................... 7,600,000 

Center ............................................................ 1,900,000 
Rehabilitation of Central Air Systems, Lewis Research Center.. . . . . .  2 , 400,000 
Rehabilitation of Central Refrigeration Equipment, 
Lewis Research Center............................................. 7,200, 000 

Rehabilitation of 8x6 Supersonic and 9 x 1 5  Low-Speed Wind Tunnels, 
Lewis Research Center... ........................................... 6,800,000 

Rehabilitation of Hypersonic Tunnel, Plum Brook. 4,100,000 
Repair and Modernization of the 12-Foot Pressure Wind 
Tunnel, Ames Research Center...................................... 27,600,000 

................... 

_ _ - - - - _ _ _ - - -  

Page 
No. 

CF 7 - 1  
CF 7 -6  
CF 7-10 

CF 7 -1 5  

CF 7-20 
CF 7 -2 5  

CF 7 -3 1  

CF 7 -3 6  
CF 7-41 

CF 7-46 

Total ........................................................... 64,200,000 
-------_---- ---------_-- 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Construction of 40x80-R. Wind Tunnel Drive Motor Roof 

INSTALLATION: A m e s  Research Center 

FY 1990 CoF Estimate: $1,000,000 

LOCATION OF PROJECT: Moffett F i e l d ,  Santa  Clara County, CA 

COGNIZANT HEADQUARTERS OFFICE: Of f i ce  of Aeronautics and Space Technology 

FY 1989 AND PRIOR YEARS' FUNDING:  The following p r i o r  yea r s '  funding is  r e l a t e d  t o  t h i s  p r o j e c t :  

Planning 
and Design Construction To ta l  

........................ S p e c i f i c  CoF Funding $93 9 130 $ 93 t 130 --- 
Capi ta l i zed  I n v e s t m e n t . . . . . . . . . . . . . . . . . . . . . .  --- 124,744,504 124,744,504 

T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....... 

SUMMARY PURPOSE AND SCOPE: 

$93,130 124,744,504 $124,837,634 

The 40- by 80-Foot Wind Tunnel, a major f a c i l i t y  of the  National Fu l l- sca le  Aerodynamics Complex (NFAC), r equ i res  a 
roof s e c t i o n  above the  fan  d r i v e  nace l l e s .  This area attracts n e s t i n g  b i r d s  and i n h i b i t s  water drainage.  The 
combination of  pooled water and b i r d  droppings creates a corros ive  environment which d e t e r i o r a t e s  equipment and 
support  s t r u c t u r e s .  This p r o j e c t  w i l l  provide a s t r u c t u r a l  roof above t h e  fan  d r ive  n a c e l l e s  t o  e l iminate  t h i s  
problem. This p r o j e c t  i s  included i n  the  Wind Tunnel Rev i t a l i za t ion  plan.  
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JUSTIFICATION: 

Maintenance of t h e  s t r u c t u r e  i n  and around t h e  fan  d r ives  and fan d r i v e  n a c e l l e s  i s  very extensive  and c o s t l y .  
However, c leaning and pa in t ing  is  no t  a s a t i s f a c t o r y  s o l u t i o n  because of  the  r e s t r i c t e d  a c c e s s i b i l i t y .  
p r o j e c t  w i l l  provide p ro tec t ion  and g r e a t l y  reduce the  necess i ty  f o r  repeated maintenance a c t i v i t i e s  by providing 
p ro tec t ion  from weathering and r a i n  water and e l imina te  the  nes t ing  of b i r d s .  The p r o j e c t  w i l l  a l s o  help  reduce 
d r i v e  motor no i se  impact t o  the  immediate ou t s ide  environment. 

This 

IMPACT OF DELAY: 

I f  the  fan  d r i v e  and fan  nace l l e s  are not enclosed and s i d i n g  and screens  are not  i n s t a l l e d ,  extens ive  
d e t e r i o r a t i o n  of the  recen t ly  repa i red  o u t e r  s t r u c t u r e  w i l l  continue.  
reduced over f u t u r e  years  by completion of t h i s  p r o j e c t .  

Per iodic  maintenance can be s i g n i f i c a n t l y  

PROJECT DESCRIPTION: 

The p r o j e c t  provides f o r :  design,  f a b r i c a t i o n ,  and i n s t a l l a t i o n  of a gable roof over the  wind tunnel  fan d r i v e  
system matching t h e  e x i s t i n g  roof l i n e s ,  covering an area of approximately 15,400 square f e e t ;  and the  design,  
f a b r i c a t i o n ,  and i n s t a l l a t i o n  of new shee t  metal s id ings  and screens  f o r  the  s i d e s  of the  tunnel  under the  new roof 
s t r u c t u r e  t o  p r o h i b i t  b i r d s  from nes t ing ,  minimize weathering, and dampen acous t i c  noise  t o  the  surrounding 
environment. 
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PROJECT COST ESTIMATE: 

This c o s t  estimate is  based on a completed preliminary engineering repor t .  

Unit of Unit 
Measure Quan t i ty  c o s t  

--- --- --- Land Acquisi t ion .................................. 
--- --- --- Construction ...................................... 

--- --- Architectural/Structural Roof Elements. . . .  ...... LS 

--- Equipment ........................................... 
--- Fal lou t  S h e l t e r  (no t  f e a s i b l e )  ...................... 

T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................................................ 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Elevation and Cross Sect ion V i e w s  

OTHER EQUIPMENT SUMMARY: 

None 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF Funding is  required t o  complete t h i s  p r o j e c t .  

c o s t  

--- 

$1,000,000 

1,000,000 

$1,000,000 
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NASA- Ames Research Center 

FISCAL YEAR 1990 ESTIMATES 
CONSTRUCTION OF 40 x 80 FT WT 

DRIVE MOTOR ROOF 

LOCATION PLAN 
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NASA-AMES RESEARCH CENTER 
FISCAL YEAR 1990 ESTIMATES 

DRIVE MOTOR ROOF 
CONSTRUCTION OF 40 x 80 FT. WT 

ELEVATION AND CROSS SECTION VIEWS 

Figure 2 

SECT1 ON 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Modifications to Thermo-Physics Facilities 

INSTALLATION: Ames Research Center 

FY 1990 CoF Estimate: $4,600,000 

LOCATION OF PROJECT: Moffett Field, Santa Clara County, California 

COGNIZANT HEADQUARTERS OFFICE: 

FY 1989 AND PRIOR YEARS' FUNDING: 

Office of Aeronautics and Space Technology 

The following prior years' funding is related to this project: 

Planning 
and Design Construction Total 

Specific CoF funding .................. $434,828 $ 434,828 

Capitalized investment......... ....... --- $27,984,808 27,984,808 

Total.. ............................. $434,828 $27,984,808 $28,419,630 

SUMMARY PURPOSE AND SCOPE: 

This project modifies and renovates the existing Thermo-Physics facilities (the 3.5-Ft. Hypersonic Wind Tunnel 
(HWT) and the Arc Jet Tunnels). These facilities must be brought up to modern-day standards and state-of-the- 
art technology to improve safety, reliability, and performance to support rapidly expanding hypersonic 
programs. The 3.5-Ft. HWT modifications include replacement of deteriorated heater components, modernization 
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of c o n t r o l s  and model suppor ts ,  and replacement of system components t o  improve Mach range and Reynolds number 
c a p a b i l i t y .  Arc Jet Tunnel modif ica t ions  include replacement of the  gas mass flow rate con t ro l  system and the  
add i t ion  of an automatic con t ro l  t o  t h e  power supply con t ro l  system. This p r o j e c t  is an element of NASA's 
Aeronautical  F a c i l i t i e s  R e v i t a l i z a t i o n  Plan.  

PROJECT JUSTIFICATION: 

Current  research a t  these  test f a c i l i t i e s  is c r i t i ca l  t o  NASA's r o l e  i n  aerodynamic and thermophysics 
research.  The 3.5-Ft. HWT is  one of t h e  Nat ion 's  major hypersonic test f a c i l i t i e s  and plays  a key r o l e  i n  
providing e s s e n t i a l  hypersonic d a t a  f o r  the  National Aero-space Plane (NASP), ae roass i s t ed  o r b i t a l  t r a n s f e r  
v e h i c l e s ,  boost- glide veh ic les ,  and fundamental hypersonic aerothermodynamics Research and Technology (R&T) 
programs. Numerous requests  from o u t s i d e  organizat ions  and a s i g n i f i c a n t  in-house program r e l a t e d  t o  the  NASP 
i n d i c a t e  t h a t  t e s t i n g  i n  t h i s  f a c i l i t y  w i l l  make s i g n i f i c a n t  con t r ibu t ions  t o  advancing the  technology needed 
t o  make t h e  NASP opera t iona l .  

Modifications t o  t h e  Arc Jet Tunnels are required t o  extend test  c a p a b i l i t i e s ,  and improve the  accuracy and 
r e p e a t a b i l i t y  of test d a t a  a c q u i s i t i o n .  The a i r  and argon mass flow systems, the  opera tor  benchboards and 
c e n t r a l  c o n t r o l  pane l s ,  and t h e  power supply con t ro l  system must be upgraded t o  support  t h e  above programs and 
provide a s a f e r  and more e f f i c i e n t  research f a c i l i t y .  

IMPACT OF DELAY: 

Continuing t o  opera te  the  3 .5- Ft .  HWT without these  modifications w i l l  g r e a t l y  inc rease  the  r i s k  of a major 
f a i l u r e .  
Tunnels p roduc t iv i ty  w i l l  continue t o  decrease due t o  downtime f o r  troubleshooting and r e p a i r .  Reduced 
capac i ty  i n  e i t h e r  test  f a c i l i t y  would be a s i g n i f i c a n t  loss  t o  our Nat ion 's  hypersonic test programs. 

The a b i l i t y  t o  opera te  a t  h igher  Mach and Reynolds numbers w i l l  not  be a v a i l a b l e .  The Arc Jet  

PROJECT DESCRIPTION: 

Modifications t o  the  3.5 F t .  Hypersonic Wind Tunnel include replacing the  alumina pebble bed hea te r  core  with 
a bed matrix of alumina cored b r i c k ,  new ceramic br ick  s idewal l  i n s u l a t i o n  t o  replace  damaged b r i c k s ,  a new 
s t r u c t u r e  t o  r ep lace  the  e x i s t i n g  grate, the  12-inch hea te r  s t ack  valve t o  be replaced with a new flanged-ball  
s t y l e  valve ,  and two vent valves  t o  be replaced with f langed,  ba l lva lves  with pneumatic ac tua to r s .  Also 
custom-made h e a t e r  i s o l a t i o n  discharge  valve  w i l l  be extensively  modified, and a l l  hea te r  thermocouples, 
combustion con t ro l  mass flow meters and s t a c k  gas analyzers  w i l l  be replaced.  A new microprocessor con t ro l s  
system w i l l  be i n s t a l l e d ,  and the  e x i s t i n g  model support  i n s e r t i o n  mechanism w i l l  be modified. 

Modifications t o  the  Arc Jet Tunnels inc lude  i n s t a l l a t i o n  of new a i r  and argon mass flow con t ro l  and 
ins t rumenta t ion systems. The e x i s t i n g  power supply con t ro l  system w i l l  be upgraded t o  a closed- loop automated 
s y s  tern. 
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PROJECT COST ESTIMATE: 

This estimate is  based on a completed Preliminary Engineering Report. 

Unit of Unit 
Measure Quan t i ty  cost 

--- --- --- Land Acquisi t ion ..................................... 
--- --- --- Construction ......................................... 

Heater Cored Brick Matrix .......................... 
Heater Ceramic Sidewalls  ........................... 
Heater Grate.. . .  ................................... 
Heater Stack/Vent Valve ............................ 
Heater I s o l a t i o n  Valve ............................. 
Heater Instrumentation ............................. 
Microprocessor Cont ro l l e r  .......................... 
Model Support System ................................ 
ARC Jet  Mass Flow/Power Supply C o n t r o l s . . . . . . . .  .... 
Power Supply Controls .............................. 

LOT 
LOT 
EA 
EA 
EA 
LOT 
EA 
EA 
LOT 
--- 

1 
3 
1 

1 
1 

598 , 000 

305,000 
92, ooo 

604,000 
141,000 

--- --- --- Equipment ............................................ 
Fal lou t  S h e l t e r  ( n o t  f e a s i b l e )  ....................... --- --- --- 

T o t a l . .  ..................................................................................... 

cost 

$4,600,000 

304,000 
774 9 000 
598 I 000 
276,000 
305,000 
940,000 
604.000 
141,000 
658,000 --- 

$4,600,000 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 

OTHER EQUIPMENT SUMMARY: 

R&D funds of $320,000 w i l l  be provided for s p e c i a l  prepara t ion of hea te r  areas. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding is  required t o  complete t h i s  p r o j e c t .  
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NASA- Ames Research Center 

FISCAL YEAR 1990 ESTIMATES 
MODIFICATIONS TO THERMO-PHYSICS FACILITIES 

LOCATION PLAN 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Modifications to 14 X 22 Subsonic Wind Tunnel (1212C) 

INSTALLATION: Langley Research Center 

FY 1990 CoF Estimate: $1,000,000 

LOCATION OF PROJECT: Hampton, Virginia 

COGNIZANT HEADQUARTERS OFFICE: 

FY 1989 AND PRIOR YEARS' FUNDING: The following prior years' funding is related to this project: 

Office of Aeronautics and Space Technology 

Planning 
Tot a1 

$ 95,000 

and Design Construction 

--- Specific CoF Funding ...................... $95 9 000 ........... $14,492, OE $14,492,035 --- Capitalized Investment......... 

Total.. ................................. 
SUMMARY PURPOSE AND SCOPE: 

$95,000 $14,492,035 $14,587,035 

This project will provide improved ground based wind-tunnel simulation of actual flight conditions during 
landing and high-rate angular motions in maneuvering. 
rate-of-descent effects and no capability to investigate large amplitude, high-rate angular motions in wind- 
tunnel facilities. 
which will allow the vertical motion speeds and angular pitch rates needed to simulate these parameters. 
project is included in of the Wind Tunnel Revitalization plan. 

Currently, there is a limited capability to investigate 

This project will provide a model support system for the 14 X 22 Subsonic Wind Tunnel 
This 
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PROJECT JUSTIFICATION: 

Recent experimental r e su l t s  obta ined i n  t h e  Langley Vortex Research F a c i l i t y  (VRF) have shown t h a t  rate of  
descent i s  a very important  parameter i n  analyzing ground e f f e c t s .  F l i g h t  d a t a  has shown t h a t  a i r c r a f t  
undergoing high- rate  maneuvers can experience engine compressor stalls due t o  flow problems associa ted  with 
the  high incidence flow e n t e r i n g  t h e  engine i n l e t s .  
t o  perform s h o r t  take- offs  and landings .  I n  add i t ion ,  they must possess extreme maneuver c a p a b i l i t y .  Both 
parameters are c r i t i c a l l y  important  t o  t h e  development of  these  a i r c r a f t .  While rate-of-descent t e s t i n g  i s  
c u r r e n t l y  poss ib le  i n  the  VRF a t  low free- stream v e l o c i t i e s  and with a very low produc t iv i ty  rate, the re  
e x i s t s  no c a p a b i l i t y  f o r  ob ta in ing  large amplitude, high-angular- rate information.  

The next generation of f i g h t e r  aircraft  w i l l  be required 

I n  o rde r  t o  ob ta in  experimental wind-tunnel results with rate of  descent ,  large amplitude and high- rate  
angular motions, a new model suppor t  system is  needed. This system w i l l  have the  c a p a b i l i t y  t o  provide 
v e r t i c a l  motion f o r  ra tes- of- descent  up t o  12 f t / s e c  and p i t ch ing  motion f o r  angular rates up t o  60 deglsec.  
The system w i l l  be computer con t ro l l ed  and hydrau l i ca l ly  powered t o  provide a range of v e r t i c a l  speeds and 
angular rates which can be used e i t h e r  i n  combination o r  separa te ly  as required by tes t  ob jec t ives .  

IMPACT OF DELAY: 

A de lay i n  t h i s  p r o j e c t  w i l l  r e q u i r e  t h a t  rate-of-descent t e s t i n g  t o  continue i n  a very low-speed f a c i l i t y  
with low produc t iv i ty  where proper  power e f f e c t s  cannot be modeled accurate ly  and w i l l  e l imina te  the  
p o s s i b i l i t y  of l a r g e  amplitude, h igh- rate  angular t e s t i n g  f o r  maneuvering a i r c r a f t  s i n c e  no c a p a b i l i t y  
c u r r e n t l y  e x i s t s .  

PROJECT DESCRIPTION: 

This p r o j e c t  w i l l  provide a new computer con t ro l l ed  model support  system, powered by a 5000-psi hydraul ic  
system t o  provide v e r t i c a l  v e l o c i t i e s  up t o  12 f t / s e c  and p i t c h  angular rates up t o  60 deglsec.  
p i t c h  motions w i l l  be commanded separa te ly  o r  i n  combination as required by the  tes t  program. The complete 
suppor t  system c o n s i s t s  of a new v e r t i c a l  pos t  assembly and d r i v e  mechanism, a new model support  cart t o  
provide the  required system s t i f f n e s s  and impedence, and provis ions  f o r  a f u t u r e  8-Ft X 8-Ft moving-belt 
ground plane located ahead of  the  pos t  i n  t h e  f l o o r  of the  c a r t .  

V e r t i c a l  and 
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PROJECT COST ESTIMATE: 

P r o j e c t  c o s t  estimate is based on pre l iminary  engineering repor t .  

Unit of Unit 
Measure Quan t i ty  CoSt 

Land Acquisi t ion --- --- --- .................................. 
C o n s t r u c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- 

--- --- S t r u c t u r a l  .................................... LS 
Mechanical .................................... LS 
E l e c t r i c a l  .................................... LS 

--- --- 
--- --- 

--- --- --- Equipment ......................................... 
Fal lou t  S h e l t e r  (no t  f e a s i b l e )  --- --- --- .................... 

Tota l .  ...................................................................... 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Dynamic Model Support System 

OTHER EQUIPMENT SUMMARY: 

None. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

A t  t h e  p resen t  time t h e r e  are no requirements f o r  f u t u r e  CoF funding. 

c o s t  

$1,000,000 

200,000 
700, ooo 
100 , 000 

$1,000,000 
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LANGLEY RESEARCH CENTER 
F I S C A L  YEAR 1990 ESTIMATE 

MODIFICATIONS TO 14- BY 22-FOOT SUBSONIC WIND TUNNEL ( 1 2 1 2 C )  

I 1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Modifications t o  National Transonic F a c i l i t y  f o r  Produc t iv i ty  (1236) 

INSTALLATION: Langley Research Center 

FY 1990 CoF Estimate: $7,600,000 

LOCATION O F  PROJECT: Hampton, Vi rg in ia  

COGNIZANT HEADQUARTERS OFFICE: Off ice  of Aeronautics and Space Technology 

FY 1989 AND PRIOR YEARS’ FUNDING: The following p r i o r  years ’  funding is r e l a t e d  t o  t h i s  p ro j ec t :  

Planning 
and Design Construction Tota l  

Spec i f i c  CoF Funding ...................... $738,000 $ $ 738,000 --- 
Capi ta l ized  Inves tment . . . . . .  .............. $ --- $113,244,824 $113,244,824 

Tota l  ................................... 

SUMMARY PURPOSE AND SCOPE: 

$738,000 $113,244,824 $113,982,824 

This p r o j e c t  w i l l  enhance the  presen t  t e s t i n g  c a p a b i l i t y  of t he  National Transonic F a c i l i t y  (NTF) by providing 
the  required c a p a b i l i t y  f o r  the  research  and development of t he  next generat ion commercial and mi l i t a ry  
a i r c r a f t .  Development of  these a i r c r a f t  w i l l  r equ i re  add i t i ona l  t e s t i n g  capab i l i t y  f o r  t he  NTF i n  the  a reas  
of flow q u a l i t y ,  t e s t i n g  a t  l a rge  angles  of a t t a c k ,  s i d e s l i p  and product iv i ty .  The proposed modifications 
w i l l  meet these  needs. This p r o j e c t  is included i n  the  Wind Tunnel Rev i t a l i z a t i on  plan. 
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PROJECT JUSTIFICATION: 

The NTF is  t h e  n a t i o n ' s  premier t r anson ic  wind tunnel  f o r  simulation of f l i g h t  Reynolds numbers f o r  a i r c r a f t  
and aerospace veh ic les .  
advancements i n  a i r c r a f t  technology have occurred which make i t  p r a c t i c a l  t o  use extensive  laminar flow f o r  
subsonic t r a n s p o r t  a i r c r a f t  and extreme a t t i t u d e s  f o r  maneuvering f i g h t e r  a i r c r a f t  which r e s u l t  i n  s i g n i f i c a n t  
performance gains .  
speeds.  The proposed modifications are required i n  order  t o  e f f e c t i v e l y  apply t h i s  high Reynolds number 
c a p a b i l i t y  t o  research and development of the  next  generation t r anspor t  and f i g h t e r  a i r c r a f t .  
"assessment of NASA's major wind tunnel  f a c i l i t i e s  with respect  t o  cu r ren t  and f u t u r e  needs" by the  Wind 
Tunnel Study Task Team i d e n t i f i e d  t h i s  c a p a b i l i t y  as a c r i t i c a l  requirement t o  meet the  research and 
development test needs i n  the  1990's. 

However, s i n c e  t h e  design requirements were spec i f i ed  i n  the  e a r l y  1970's, 

The NTF provides a unique c a p a b i l i t y  t o  achieve f u l l  scale Reynolds numbers a t  t r anson ic  

The recen t  

IMPACT OF DELAY: 

Without these  modifications the  NTF cannot provide the  l e v e l  of p roduc t iv i ty  and e f f i c i ency  needed t o  support  
the  t e s t i n g  requirements planned f o r  the  FY 1990's. These modifications w i l l  both improve and enhance t h e  
t u n n e l ' s  cu r ren t  c a p a b i l i t i e s  t o  the  s t a t e- of- the- ar t  required of a na t iona l  test f a c i l i t y .  

PROJECT DESCRIPTION: 

This p r o j e c t  inc ludes:  
the  test s e c t i o n  and improve flow q u a l i t y ;  an automated s t i n g  f o r  t e s t i n g  a t  l a r g e  angles of a t t a c k  from 0 t o  
70 degrees and +l5 degrees i n  yaw; a model support  system capable of accommodating a normal fo rce  of 4,500 
pounds a t  the  maximum angle of a t t a c k  and w i l l  change the  angle of a t t a c k  a t  a rate of 4 degrees pe r  second 
with a pos i t ion ing  accuracy of 0.1 degree;  an enhanced tunnel  con t ro l  system; the  add i t ion  of a new large 
l i q u i d  ni t rogen s to rage  tank; a 3,000 square f o o t  s i n g l e  s t o r y  s t r u c t u r e  f o r  model prepara t ion and tunnel  
support  a c t i v i t i e s ;  the  replacement of an e x i s t i n g  transformer with one of increased capaci ty ;  and replacement 
of the  e x i s t i n g  hydraul ic  system operat ing the  p i t c h  system with a new pump-accumulator hydraul ic  source ,  
p ip ing components, and pressure  switches.  

a choke a t  the  ent rance  of the  high speed d i f f u s e r  t h a t  w i l l  reduce noise  l e v e l s  i n  
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PROJECT COST ESTIMATE: 

Pro jec t  c o s t  estimate is  based on preliminary engineering repor t .  

Unit of 
Measure Quant i ty  

--- --- Land Acquisi t ion .................................. 
--- --- C o n s t r u c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

--- Diffuser  Choke .................................. LS 
High-Alpha S t i n g  and Arc Sector  Rol l  System ..... LS 
Upgrade Controls . . .  ............................. LS 
Liquid Nitrogen Tank ............................ LS 
Shop Space ...................................... LS 
480 Volt Power Supply ........................... LS 
P i t c h  System Hydraulics ......................... LS 

--- 
--- 
--- 
--- 
--- 
--- 

--- --- Equipment ......................................... 
Fal lou t  S h e l t e r  (no t  f e a s i b l e )  --- --- .................... 

T o t a l . . .  ............................................................. 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - S i t e  Plan 

OTHER EQUIPMENT SUMMARY: 

None. 

FUTURE CoF ESTIMATED FUNDING REQUESTED TO COMPLETE THIS PROJECT: 

A t  t he  present  t i m e  t h e r e  are no requirements f o r  f u t u r e  CoF funding. 

Unit 
c o s t  

....... 

c o s t  

$7,600,000 

2,255,000 
395 * 000 

1,245,000 
2,360,000 

682,000 
409,000 
254,000 

$7,600,000 
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LANGLEY RESEARCH CENTER 
F I S C A L  YEAR 1990 E S T I M A T E  

M O D I F I C A T I O N S  TO N A T I O N A L  TRANSONIC F A C I L I T Y  FOR P R O D U C T I V I T Y  (1236) 

1 

FIGURE 1 CF 7-18 





CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Modifications to 20-Foot Vertical Spin Tunnel (645) 

INSTALLATION: Langley Research Center 

FY 1990 CoF Estimate: $l,9OO,OOO 

~ 

LOCATION OF PROJECT: Hampton, Virginia 

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology 

FY 1989 AND PRIOR YEARS' FUNDING: The following prior years' funding is related to this project: 

Specific CoF Funding ...................... 
Capitalized Investment.................... 

Total ................................... 

Planning 
and Design Construction Total 

$ 182,000 
--- $607,511,000 $607,511,000 

--- $182,000 

$182,000 $607,511,000 $607,693,000 

SUMMARY PURPOSE AND SCOPE: 

This project is required to significantly improve the productivity of the only free-spinning vertical wind 
tunnel in the Western Hemisphere. 
existing systems that are severely worn out from age and use must be upgraded. 
the Wind Tunnel Revitalization plan. 

This facility has been under continuous heavy demand for over 40 years and 
This project is included in 
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PROJECT JUSTIFICATION: 

After  more than 40 years  of e s s e n t i a l l y  continuous opera t ion,  the  tunnel  r equ i res  equipment upgrades t o  
improve test p roduc t iv i ty  and t o  e l imina te  maintenance problems stemming from obsole te  and worn o u t  systems. 
A l l  new high-performance aircrafts des igns  are t e s t e d  i n  the  tunnel  and these  upgrades w i l l  minimize test 
delays  and s l ippages .  

Control of the  tunnel  a i rspeed is crucial  t o  test e f f i c i ency .  The cur ren t  con t ro l  system, cons i s t ing  of a 
manual rheos ta t  and r e l a y ,  genera tes  s e r i o u s  lags i n  d r i v e  motor response and is prone t o  malfunction. A 
modern d i g i t a l  c o n t r o l  system, when coupled with a vane support  and pos i t ion ing  system, w i l l  i nc rease  
r e l i a b i l i t y ,  and w i l l  s i g n i f i c a n t l y  reduce the  need f o r  re- runs.  

The p resen t  r o t a r y  balance i s  over 40 yea rs  o l d  and is  worn beyond reasonable to le rances ,  as w e l l  as being 
suscep t ib le  t o  breakdowns. It places  s e r i o u s  l i m i t a t i o n s  on model weight and adjustment capab i l i ty .  The new 
r o t a r y  balance w i l l  permit greater test e f f i c i e n c y  a t  h igher  d a t a  accuracy l e v e l s .  

The video system upgrades w i l l  improve image r e s o l u t i o n ,  documentation e d i t i n g  and provide a remote ana lys i s  
s t a t i o n .  These improvements w i l l  i nc rease  test e f f i c i e n c y ,  r epor t ing  and ana lys i s .  

IMPACT OF DELAY: 

The f a c i l i t i e s  are under heavy demand by a i r f rame con t rac to r s  f o r  high performance a i r c r a f t  development and by 
DOD agencies.  
breakdowns and malfunctions of the  aging equipment can be expected. 

Delay i n  implementing t h e  upgrades w i l l  perpetuate  an unsa t i s fac to ry  s i t u a t i o n  and add i t iona l  

PROJECT DESCRIPTION: 

This p r o j e c t  w i l l  r ep lace  t h e  r h e o s t a t  and relay-based con t ro l  system with a modern s o l i d - s t a t e  d i g i t a l  
e l e c t r o n i c s  and provide new wiring from the  motor t o  a new con t ro l  panel including the  i n s t a l l a t i o n  of a new 
vane support  and pos i t ion ing  system; provide high q u a l i t y  read ou t s  of tunnel  a i r  speed, motor rpm, and a l l  
important s t a t u s  parameters; provide new con t ro l  console;  i n s t a l l  a new r e t r a c t a b l e  support  arm; and a new 
high load capaci ty  model pos i t ion ing  system. I n  add i t ion ,  a new high- resolut ion co lo r  video camera system 
with remote pos i t ion ing  w i l l  be i n s t a l l e d .  
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PROJECT COST ESTIMATE: 

P r o j e c t  c o s t  estimates are based on Preliminary Engineering Report dated Ju ly  1988. 

Unit of Unit 
Measure Quant i ty  c o s t  c o s t  

--- --- --- --- Land Acquisi t ion .................................. 
Construction...................................... 

1,053,000 Tunnel Speed Controls ......................... LS 
175 9 000 Vane Support and Pos i t ion ing  .................. LS 

--- --- 485,000 Rotary Balance System ......................... LS 
Video Camera Recorder (VCR) System ............ LS --- --- 187,000 

--- --- 
--- --- 

--- --- --- --- Equipment ......................................... 
--- --- --- --- Fal lou t  S h e l t e r  (no t  f e a s i b l e )  .................... 

Total  ....................................................................... $1,900,000 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - S i t e  P l a n  

OTHER EQUIPMENT SUMMARY: 

I n s t a l l a t i o n  of a d a t a  a c q u i s i t i o n  system estimated a t  $5OOK, i s  a n t i c i p a t e d  i n  FY 1989. 

FUTURE COF ESTIMATED FUNDING REQUESTED FOR COMPLJETE THIS PROJECT: 

A t  p resen t  time these  are no requirements f o r  f u t u r e  CoF funding. 
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LANGLEY RESEARCH CENTER 
F I S C A L  YEAR 1990 ESTIMATE 

M O D I F I C A T I O N S  TO 20- FOOT V E R T I C A L  S P I N  TUNNEL (645) 

LOCATION PLAN 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

~~~ ~ ~ ~~~ 

PROJECT TITLE: 

INSTALLATION: L e w i s  Research Center 

Rehab i l i t a t ion  of Centra l  A i r  Systems 

FY 1990 CoF Estimate: $2,400,000 

LOCATION OF PROJECT: Cleveland, Ohio 

COGNIZANT HEADQUARTERS OFFICE: Off ice  of Aeronautics and Space Technology 

FY 1989 AND PRIOR YEARS' FUNDING: The following p r i o r  yea r s '  funding is r e l a t e d  t o  t h i s  p r o j e c t :  

Planning 
and Design Construction To ta l  

S p e c i f i c  CoF Funding ...................... 
Capi ta l ized Inves tment . . . . . . . . . . . . . . . .  .... 

T o t a l . .  ................................. 

$ 230,000 --- $230,000 
--- $33,802,000 33,802,000 

$230,000 $33,802,000 $34,032, ooo 

SUMMARY PURPOSE AND SCOPE: 

This p r o j e c t  provides f o r  the  r e h a b i l i t a t i o n  and modification of the  L e w i s  Research Center (LeRC) Centra l  A i r  
Systems t o  assure  continued s a f e  and r e l i a b l e  opera t ion of major ae ronau t i ca l  research f a c i l i t i e s .  The 
e x i s t i n g  system i n s t a l l e d  more than 40 yea rs  ago has  been i n  cont inual  u se  supporting e s s e n t i a l  research i n  
the  10x10 Supersonic Wind Tunnel, t h e  8x619~15  Supersonic Wind Tunnel, the  I c i n g  Research Tunnel, t h e  
Propulsion Systems Laboratory, Propulsive L i f t  F a c i l i t y ,  and var ious  test cells  i n  the  Engine Research 
Building Complex. This p r o j e c t  i s  included i n  t h e  Wind Tunnel Rev i t a l i za t ion  plan.  
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PROJECT JUSTIFICATION: 

The a v a i l a b i l i t y  of r e l i a b l e  ae ronau t i ca l  propulsion research f a c i l i t i e s  i s  c r i t i ca l  t o  t h e  continued 
development of propulsion systems f o r  subsonic and supersonic t r anspor t s ,  hypersonic veh ic les ,  and o t h e r  
advanced systems f o r  commercial and m i l i t a r y  app l i ca t ions .  
p r o j e c t  are: 

Spec i f i c  j u s t i f i c a t i o n  f o r  each element of t h i s  

A ,  A r ecen t  inspec t ion  of  the  125 pounds pe r  square inch gauge ( p s i g )  Combustion A i r  Compressor r o t o r s  
revealed t h a t  more than 40 percent  of t h e  r i v e t s  are cracked and not  ab le  t o  opera te  a t  design 
loads .  To assure t h a t  t h i s  system provides s a f e  and r e l i a b l e  s e r v i c e ,  the  r o t o r s  must be replaced.  

B. The piping components i n  t h e  40 and 150 p s i g  Centra l  A i r  System are severe ly  corroded and must be 
replaced t o  meet the  requirements of  the  National Piping Codes. 

C .  The i n t e r c o o l e r s ,  a f t e r c o o l e r s ,  and v e s s e l s  of t h e  Process System Heat Exchangers are severe ly  
corroded and no longer  meet the  requirements of  t h e  National Pressure  Vessels Codes and must be 
replaced o r  r epa i red .  

D .  Cooling Towers 1 and 4 are wooden const ruct ion and are physical ly  loca ted  a t  a site t h a t  makes them 
highly  suscep t ib le  t o  f i r e .  Because t h e r e  are no backup water systems, loss  of these  towers would 
r e s u l t  i n  major delays .  
i n t e g r i t y .  

An i n t e r n a l  f i r e  protect ion/suppress ion system i s  required t o  assure  

E. The s e r v i c e  a i r  underground p ip ing  along Walcott Road must be extended t o  connect with t h e  Taylor Road 
l i n e s .  This connection w i l l  complete the  s e r v i c e  a i r  network f o r  the  c e n t r a l  and south  areas. 

IMPACT OF DELAY: 

Delay of t h i s  p r o j e c t  w i l l  s i g n i f i c a n t l y  inc rease  the  r i s k  of unscheduled and lengthy shutdowns of  one o r  more 
major ae ronau t i ca l  research f a c i l i t i e s  o r  personnel i n j u r y  due t o  equipment f a i l u r e .  The cur ren t  and planned 
schedule of propulsion t e s t i n g  is dependent on a high degree of i n t e g r i t y  and a v a i l a b i l i t y  of the  research 
f a c i l i t i e s  and the  c e n t r a l  process  systems. 

PROJECT DESCRIPTION: 

This p r o j e c t  provides:  

A .  Replacement of the  d e t e r i o r a t i n g  125 p s i g  combustion a i r  compressor ( C 3 )  r ive ted  r o t o r  with a new 
welded const ruct ion r o t o r ,  replacement of compressor bearings and s e a l s ,  and rewinding t h e  4,000 
horsepower (hp) compressor motor: 
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B. Removal of e x i s t i n g  d e t e r i o r a t e d  p ip ing  and asbes tos  i n s u l a t i o n  wi thin  the  40 p s i g  Combustion A i r  
System loca ted  o u t s i d e  t h e  west w a l l  of the  Centra l  A i r  Equipment Building (64) and i n s t a l l i n g  new 
piping ( ranging from 12" diameter t o  54" diamete r ) ,  new bellows type expansion j o i n t s ,  b u t t e r f l y  
valves ,  p ipe  suppor ts ,  and weatherproof covering: 

C .  Rehab i l i t a t e  l eak ing  tube bundles and s h e l l s  i n  the  hea t  exchangers t h a t  meet American Socie ty  f o r  
Mechanical Engineers (ASME) Boi le r  and Pressure  Vessel Sect ion V I 1 1  codes requirements; 

R e t r o f i t  e x i s t i n g  wood-framed cool ing towers 1 and 4 with a d ry ,  deluge type f i r e  p ro tec t ion  system; D. 

E. I n s t a l l  approximately 2,000 f t .  of  e i g h t  inch piping with necessary manholes along Walcott Road t o  
complete t h e  L e w i s  Cen te r ' s  s e r v i c e  a i r  loop.  
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PROJECT COST ESTIMATE: 

This cost estimate is based on a completed preliminary engineering report. 

Unit of Unit 
Measure Quantity cost cost 

--- --- --- Land Acquisition --- .................................... 
Construction........................................ --- $2,400,000 

Rehabilitate Central Air Compressor ............. LS --- 500, ooo 
Rehabilitate Central Air Piping ................. LS --- --- 700, ooo 
Rehabilitate Heat Exchangers .................... LS --- --- 300, ooo 
Modify Cooling Towers........... ................ LS 
Modify Service Air System ....................... 

--- 

570 , 000 
330 , 000 

--- --- 
--- --- LS 

--- --- --- --- Fallout Shelter (not feasible) ...................... 
Total ................................................................................... $2,400,000 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Rehabilitation of Central Air Systems Overview 

OTHER EQUIPMENT SUMMARY: 

No other equipment is required to complete this project. 

FUTURE COF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

Additional CoF funding estimated at $7.9M (FY 1991) and $1.4M (FY 1992) will be required to complete this 
project. 
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LEWIS  RESEARCH CENTER 
F I S C A L  YEAR 1990 ESTIMATE 

LOCATION PLAN 

FIGURE 1 
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LEWIS RFSEARCI I  CENTER 
FISCAL. Y E I \ I I  1990 ES'I I N A T E  

REHABILITATION OF CENTRAL AIR s y s w i s  

REHABILITATION OF CENTRAL AIR 
WIND TUNNEL REVITALIZATION PROGRAM 

COMPRESSOR REPAIR 

/# - COOLING TOWER 
FIRE PROTECTION I 

PIPING REPAIR 

\ 
\ 

t -  
i - '  

HEAT EXCHANGER REPAIR 

FIGIJRE 2 

-1 
SERVICE Alrt 

PIPING 
EXT E N S IO tJ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Rehabilitation of Central Refrigeration Equipment 

INSTALLATION: Lewis Research Center 

FY 1990 CoF Estimate: $7,2OO,OOO 

LOCATION OF PROJECT: Cleveland, Ohio 

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology 

FY 1989 AND PRIOR YEARS' FUNDING: The following prior years' funding is related to this project: 

Planning 
and Design Construction Total 

Specific CoF Funding ...................... $686,000 --- $ 686,000 
Capitalized Investment. ................... --- $3,131,000 $3,131,000 

Total.. ................................. $686,000 $3,131,000 $3,817,000 

SUMMARY PURPOSE AND SCOPE: 

This project provides for the rehabilitation of the Central Refrigeration Equipment system to ensure the 
continued safe and reliable operation of the LeRC Icing Research Tunnel (IRT) and the Engine Components 
Research Laboratory (ECRL). 
to the development of all-weather aircraft and advanced propulsion systems for the nation's civilian and 
military aeronautics needs. 

The test facilities supported by the central refrigeration system are essential 

This project is included in the Wind Tunnel Revitalization plan. 
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PROJECT JUSTIFICATION: 

The c e n t r a l  r e f r i g e r a t i o n  system a t  L e w i s  Research Center (LeRC) i s  the  only source of r e f r i g e r a t i o n  f o r  the  
I c i n g  Research Tunnel (IRT),  and provides extensive  environmental cooling f o r  numerous systems, l a b o r a t o r i e s ,  
and o f f i c e s  i n  the Engine Component Research Laboratory. The e x i s t i n g  equipment is over 44 years  o l d ,  and 
without r e h a b i l i t a t i o n ,  modernization and/or replacement, the  r i s k  of frequent system f a i l u r e s  w i l l  
s i g n i f i c a n t l y  increase .  
become worse with time. 

The equipment c u r r e n t l y  malfunctions on a f requent  b a s i s  and without a t t e n t i o n  w i l l  

IMPACT OF DELAY: 

Delay of the  p r o j e c t  inc reases  t h e  r i s k  of  unscheduled down times due t o  equipment f a i l u r e s .  The r e s u l t i n g  
impact f o r  IRT w i l l  be the  delay of programs associa ted  with the  development of al l-weather c a p a b i l i t y  f o r  
advanced r o t o c r a f t  such as t h e  V-22 t i l t r o t o c r a f t  and o the r  high performance a i r c r a f t  of the  f u t u r e .  The 
impact w i l l  a l s o  be f e l t  by programs supporting commercial a i r c r a f t  development by companies such as Boeing 
and McDonnell Douglas. Delaying these  programs could a f f e c t  the  s a f e t y  of commercial av ia t ion  i n  the  United 
S t a t e s .  

PROJECT DESCRIPTION: 

This p r o j e c t  inc ludes:  

Compressor r e h a b i l i t a t i o n  and c o n t r o l s ,  cons i s t ing  of recondi t ioning 11 of the  e x i s t i n g  13 r e f r i g e r a t i o n  
compressors including rep lac ing  t h e  seals; recondi t ioning the  bear ings ,  d r ive  motor, gearbox speed 
i n c r e a s e r s ,  and e x i s t i n g  valves ;  i n s t a l l a t i o n  of compressor i s o l a t i o n  valves f o r  se rv ic ing ;  i n s t a l l a t i o n  of 
a hot-gas bypass on each compressor t o  enhance tunnel  warm-up; and i n s t a l l a t i o n  con t ro l s  f o r  automatic 
remote opera t ion of the  compressors. 

Building modifications cons i s t ing  of roof and support  s t r u c t u r e  replacement; i n s t a l l a t i o n  of a bridge 
crane;  upgrading the  con t ro l  room, bu i ld ing  plumbing, heat ing,  and v e n t i l a t i n g ;  con t ro l  room condit ioning; 
and r e l o c a t i n g  the  n a t u r a l  gas compressor t o  a new bui ld ing with u t i l i t i e s  ou t s ide  Building 9 .  

E l e c t r i c a l  modif ica t ions ,  c o n s i s t s  of r ep lac ing  switchgear,  wiring and l i g h t i n g  and bu i ld ing  rewiring after 
the  roof is  replaced.  

Cooling tower equipment r e h a b i l i t a t i o n ,  c o n s i s t s  of recondi t ioning the  pumps, p iping,  and valves.  
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PROJECT COST ESTIMATE: 

This c o s t  estimate is based on a pre l iminary  engineering repor t .  

Unit of Unit 
Measure Quant i ty  c o s t  

--- --- --- Land Acquisi t ion .................................. 
--- --- --- Construction ...................................... 

Rebuild Compressors ............................ EA 11 $379 , 090 
Replace Ref r ige ra t ion  Building Roof . . . . . . . . . . .  . SF 12.000 107 
Replace Switchgear ............................. LS 
Gas Compressor Building (Blas t /Res i s t an t )  ...... SF 900 381 
F i r e  P ro tec t ion . .  .............................. LS 

--- --- 
--- --- 

--- --- --- Fal lou t  S h e l t e r  (no t  f e a s i b l e )  .................... 
Tota l .  ................................................................... 

c o s t  

~7,200,000 

4,170,000 
1,288,000 
1,322,000 

343 9 000 
77,000 

$7,200,000 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - P r o j e c t  Elements 

OTHER EQUIPMENT SUMMARY: 

No o the r  equipment i s  required t o  complete t h i s  p r o j e c t .  

FUTURE CoF FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding is  required t o  complete t h i s  p r o j e c t .  
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1990 ESTIMATE 

REHABILITATION OF CENTRAL REFRIGERATION EQUIPMENT 

LOCATI 014 PLAN 

FIGURE 1 
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LEWIS RESEARCH CENTER 
F ISCAL YEAR 1990 ESTIMATE 

REHABILITATION OF CENTRAL REFRIGERATION EQUIPMENT 

CENTRAL REFRIGERATION BUILDING 
WIND TUNNEL REVITALIZATION PROGRAM 

/’ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

~~ ~~ ~~ ~~ ~~ ~~ 

PROJECT TITLE: Rehabilitation of 8x6 Supersonic and 9x15 Low-Speed Wind Tunnels 

INSTALLATION: Lewis Research Center 

FY 1990 CoF Estimate: $6,800,000 

LOCATION OF PROJECT: Cleveland, Ohio 

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology 

FY 1989 AND PRIOR YEARS' FUNDING: The following prior years' funding is related to this project: 

Planning 
and Design Construction Total 

Specific CoF Funding ...................... 
Capitalized Investment .................... 
Total ................................... 

SUMMARY PURPOSE AND SCOPE: 

$ 699,000 $699,000 --- 
$12,115,000 $12,115,000 --- 

$699,000 $12,115,000 $12,814,000 

The project provides for the rehabilitation and modification of the 8x6 Supersonic and 9x15 Low-Speed Wind 
Tunnels (SWT) and (LSWT) to ensure continued safe and reliable operation. The facilities in this project are 
essential for supporting the future research programs associated with the development of advanced 
aeropropulsion and launch vehicle systems. This project is included in the Wind Tunnel Revitalization plan. 
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PROJECT JUSTIFICATION: 

The 8x619~15 wind tunnel complex is NASA's only t ransonic  propulsion wind tunnel  used t o  develop advanced 
aeropropulsion systems f o r  c i v i l i a n  and m i l i t a r y  app l i ca t ion .  
Advanced Shor t  Takeoff and Vertical Landing (ASTOVAL) f o r  m i l i t a r y  app l i ca t ion ,  advanced Turboprop i n i t i a t i v e s  
and t h e  development of expendable launch veh ic les  a s soc ia ted  with NASA's space r e l a t e d  programs. 
of t h e  tunnels  include research assoc ia ted  with t h e  a i rb rea th ing  propulsion systems f o r  t h e  National 
Aero-Space Plane (NASP) and the  A i r  Force Advanced Tactical Fighter  (ATF). 

Research i n  t h i s  complex includes  low speed 

Future use 

Q u a l i t y  of experimental d a t a  is  of extreme importance f o r  research programs r e l a t e d  t o  the  development of 
advanced propulsion systems both i n  t h e  low speed turboprop regime and the  advanced high Mach number f l i g h t  
regions.  
r equ i res  improvement. 
Programs assoc ia ted  with t h e  development of advanced propulsion systems f o r  high Mach number f l i g h t ,  such as 
NASP, w i l l  r equ i re  f u e l s  not  p resen t ly  a v a i l a b l e .  This p r o j e c t  w i l l  provide f o r  t h e  establishment of a high 
pressure  gaseous oxygen supply system needed t o  support  the  NASP research.  
r e h a b i l i t a t i o n  p r o j e c t  is mandatory t o  support  these  programs. 

I n  o rde r  t o  proper ly  eva lua te  these  complex propulsion systems, the  present  tunnel  a i r  flow q u a l i t y  
A i r  flow turbulence and acous t i c  s igna tu res  of both tunnels  must be optimized. 

Accomplishment of t h i s  

IMPACT OF DELAY: 

Delays due t o  f a i l u r e s  t h a t  could occur i f  t h i s  p r o j e c t  i s  no t  performed; e .g . ,  f a i l u r e s  of  the  e l e c t r i c a l  
power feed cab l ing  and/or t h e  a i r  d rye r  system w i l l  severe ly  impact t h e  accomplishment of the  NASP, ATF and 
ASTOVAL research programs. Fur ther  delays  t o  ca r ry ing  ou t  these  renovation and upgrades w i l l  prevent the  
United S t a t e s  from being competi t ive and a l eader  i n  the  development of propulsion systems associa ted  with 
advanced a i r c r a f t  . 
PROJECT DESCRIPTION: 

This p r o j e c t  provides f o r :  t h e  r e h a b i l i t a t i o n  of the  feeder  cables  and switching system f o r  the  d r i v e  motor 
including replacement of 18 e x i s t i n g  feeder  cab les ;  replacement o r  r e p a i r  of the  cab le  suppor ts ;  replacement 
of termination and i n s u l a t i o n  system components a t  the  transformers and d r i v e  motors; and r e p a i r  of  t h e  cab le  
tunnel .  Also included is  t h e  add i t ion  of  new motor starters and p r o t e c t i v e  devices .  The r e h a b i l i t a t i o n  of  
t h e  A i r  Dryer React ivat ion System includes  replacement of systems components and i n s t a l l a t i o n  of a d d i t i o n a l  
alumina dryer  medium. The modification of tunnel  flow path  aerodynamic components includes  i n s t a l l a t i o n  of  
flow d e f l e c t o r  tu rn ing  vanes and flow s t r a i g h t e n e r  s t r u c t u r e s  and screens  wi thin  t h e  tunnel  flow path duct ing,  
and new f a i r i n g s  f o r  t h e  compressor i n l e t  and a i r  dryer  discharge.  
model f u e l  supply system t o  supply high p ressure  oxygen gas t o  the  model test chamber; gener ic  mechanical 
support  systems, hydraul ic  and pneumatic s e r v i c e  systems with the  con t ro l s  necessary t o  provide an o f f - l i n e  
model prepara t ion and checkout c a p a b i l i t y ;  and the  add i t ion  of  an equipment room f o r  the  9x15 LSWT. 

Other modifications include:  a tunnel  
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PROJECT COST ESTIMATE: 

This cost estimate is based on a preliminary engineering report. 

Unit of Unit 
Measure Quantity cost 

--- --- --- Land Acquisition .................................. 
--- --- --- Construction ...................................... 
--- --- Rehabilitation of Electrical CablingISwitching.. LS 

Rehabilitation/Automation of Air Dryer .......... 
Improve Flow Quality ............................ 
Rehabilitation of Fuel System ................... 
Modifications for Model Checkout................ LS 
Addition of 9x15 LSWT Equipment Room............ 

--- --- LS 
LS 
LS 

LS 

--- --- 
--- --- 
--- --- 
--- --- 
--- --- --- Equipment ......................................... 
--- --- --- Fallout Shelter (not feasible) .................... 

Total. ...................................................................... 
LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - 8x619~15 Wind Tunnel Complex Plan - Proposed Aerodynamic Enhancements 
OTHER EQUIPMENT SUMMARY: 

No other equipment is required to complete this project. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

cost 

$6,800,000 

1,655,000 
1,045,000 
2,410,000 

810,000 
755 9 000 
125,000 

$6,800,000 

No future CoF funding is required to complete this project. 

CF 7-38 



LEWIS RESEARCH CENTER 
FISCAL YEAR 1 9 9 0  ESTIMATE 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1 9 9 0  ESTIMATE 

REHABILITATION OF 8X6 /9X15  WIND TUNNEL COMPLEX 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: 

INSTALLATION: Lewis Research Center 

Rehabilitation of Hypersonic Tunnel, Plum Brook Station (PBS) 

FY 1990 CoF Estimate: $4,100,000 

LOCATION OF PROJECT: Sandusky, Ohio 

COGNIZANT HEADQUARTERS OFFICE: 

FY 1989 AND PRIOR YEARS’ FUNDING: The following prior years’ funding is related to this project: 

Office of Aeronautics & Space Technology 

Specific CoF Funding ...................... 
Capitalized Investment......... ........... 
Total................ ................... 

P 1 anning 
and Design Construction Total 

$410,000 --- $ 410,000 
--- $6,088,000 6,088,000 

$410,000 $6,088,000 $6,498,000 

SUMMARY PURPOSE AND SCOPE: 

This project rehabilitates the Hypersonic Tunnel (HT) (3411) at Plum Brook Station (PBS). The HT provides 
unique test capabilities for propulsion, aerodynamics and aerothermal structure in support of the National 
Aero-Space Plane (NASP) Program and evolving generic hypersonic and high-speed technology programs. 
facility was constructed in 1967 and was placed on standby in 1974. 
rehabilitation of the existing facility to restore the originally designed Mach 5 to 7 free-jet, blow-down 
capability. 

The 
This project will provide for the 

This project is included in the Wind Tunnel Revitalization Plan. 
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PROJECT JUSTIFICATION: 

The Hypersonic Tunnel (HT) is the  l a r g e s t ,  non- vi t ia ted  hypersonic propulsion f a c i l i t y  i n  t h i s  country. The 
tunnel  i s  a blow-down, f r e e - j e t  f a c i l i t y  capable of Mach 5, 6 ,  and 7 with t r u e  temperature, t r u e  a l t i t u d e ,  and 
t r u e  a i r  composition s imulat ion.  Although t h e  
f a c i l i t y  was i n i t i a l l y  const ructed f o r  large-scale propulsion t e s t i n g ,  i ts  unique c a p a b i l i t i e s  make i t  
s u i t a b l e  t o  support  large-scale aerodynamics and thermal s t r u c t u r e s  t e s t i n g .  Restoration of i ts  o r i g i n a l  Mach 
5 t o  7 f r e e - j e t  c a p a b i l i t y  is  e s s e n t i a l  t o  support  planned hypersonic programs. This f a c i l i t y  is  an i n t e g r a l  
and c r i t i c a l  component f o r  explor ing new technologies such as the  National Aero-Space P l a n e  (NASP) which 
involves development of an advanced a i r- brea th ing  propulsion system f a r  beyond cur ren t  c a p a b i l i t i e s .  

Future gener ic  hypersonic and high-speed technology e f f o r t s  w i l l  a l s o  requ i re  the  c a p a b i l i t i e s  of the  HT. 
This long term research e f f o r t  w i l l  explore  a large number of research problem areas including i n l e t s  and 
duct ing,  combustors, nozzles ,  thermal management, propulsion management and component i n t e g r a t i o n  and 
va l ida t ion .  

Run times range from about 45 seconds t o  f i v e  minutes. 

IMPACT OF DELAY: 

This p r o j e c t  should be implemented now t o  make the  test c a p a b i l i t i e s  of HT a v a i l a b l e  as e a r l y  as poss ib le .  
The inc lus ion  of HT i n  NASP and evolving gener ic  high-speed technology programs is required t o  r e s t o r e  and 
upgrade hypersonic f a c i l i t i e s  test c a p a b i l i t i e s  i n  support  of National programs. The impact of delaying t h i s  
p r o j e c t  would be added c o s t  and nonava i l ab i l i ty  of t h i s  f a c i l i t y  f o r  c r i t i ca l  high-speed/hypersonic technology 
research.  

PROJECT DESCRIPTION: 

This p r o j e c t  w i l l  r ebu i ld  the  gaseous ni t rogen (GN ) induct ion h e a t e r ,  modify t h e  ho t  t r a i n  components, 
i n s t a l l  a new r a d i a t i o n  s h u t t e r  valve ,  r e f u r b i s h  tge test chamber and steam e j e c t o r  t r a i n ,  and r e s t o r e  the  
f a c i l i t y  bui ld ings .  Various support  systems such as t h e  domestic water, i n d u s t r i a l  water, cooling tower water 
and carbon dioxide  (C02) f i re  suppression systems, bu i ld ing  heat ing,  v e n t i l a t i o n ,  and a i r  condi t ioning (HVAC) 
and con t ro l  room pressur iza t ion  systems w i l l  be r e h a b i l i t a t e d .  To generate t h e  high Mach No. a i r  flows, the  
GN2 rail c a r  system, the  gaseous oxygen (GO ) system s to rage  b o t t l e s ,  p ip ing and l i q u i d  oxygen (LOX) 
vapor izer ,  and demineralized water cool ing ‘&inks, pumps, and piping must be repai red.  

I n  add i t ion ,  severa l  e s s e n t i a l  support  bui ld ings  and systems must  be r e h a b i l i t a t e d  including the  steam b o i l e r  
Building (5231), and the  steam accumulators and d i s t r i b u t i o n  piping.  Exis t ing de te r io ra ted  asbes tos  
i n s u l a t i o n  on the  steam l i n e s  and components w i l l  be removed and disposed of p e r  Environmental P ro tec t ion  
Agency (EPA) gu ide l ines .  Also, t h e  l i q u i d  ni t rogen (LN2) Transfer  Building ( 3 2 3 3 ) ,  vaporizer and piping must 
be recondit ioned t o  support  the  t e s t  f a c i l i t y  r a i l  car and s to rage  b o t t l e s .  

The B Control Building (5411) requ i res  modernization and r e s t o r a t i o n  of the  con t ro l  and d a t a  acqu i s i t ion  
systems. Also a new smoke d e t e c t o r  and a w e t  p ipe  f i r e  s p r i n k l e r  system w i l l  be i n s t a l l e d  i n  the  con t ro l  bay 
area. 
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PROJECT COST ESTIMATE: 

This cost estimate is based on a preliminary engineering report. 

Unit of Unit 
Measure Quantity cost 

--- --- --- Land Acquisition .................................... 
--- --- --- Construction... ..................................... 

Rehabilitate GN2 Heater, --- --- Hot Train, Test Chamber ......................... LS 
Rehabilitate Process Systems ...................... LS 
Rehabilitate Steam System ......................... LS 

Biphenyl (PCB) .................................. LS 
Rehabilitate Electrical Systems ................... LS 
Rehabilitate Instrumentation and Controls ......... LS 
Rehabilitate Facility Structures.. ................ LS 

--- --- 
--- --- 

Remove Asbestos and Polychlorinated --- --- 
--- --- 
--- --- 
--- --- 

--- --- --- Fallout Shelter (not feasible) ...................... 
Total ........................................................................... 

$4,100,000 

200,000 
780,000 

1,1g0,000 

580,000 
480,000 
680,000 
1g0,000 

$4,100,000 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Project Elements 
OTHER EQUIPMENT SUMMARY: 

Research and Development funded equipment in the amount of $2.2M is required to complete this project. 

FUTURE COF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No future CoF funding is required to complete this project. 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1990 ESTIMATE 

REHABILITATION OF HYPERSONIC TUNNEL FACILITY 

PLUM BROOK STATION 
LOCATION PLAN 

Wind Turbine Generator 

Cryogenic Propellant 
Engineering Building 

Spacecraft Propulsion 
Research Facility 

Tunnel Facility 

- PERIMETER FENCE 
STATION BOUNDARY = TRANSFERRED TO PERWNS 

SCHOOL SYSTEM 6-78 
O DISPOSED OF BY GSA PUBLIC AUCTION 4-83 = SOLD BY GSA TO US ARMY 5-84 

DISPOSITION BY GSA PENDING SCHEDULED 1985 FIGURE C D -84- 15294 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Repair and Modernization of t h e  12-Foot Pressure Wind Tunnel 

INSTALLATION: A m e s  Research Center 

FY 1990 CoF Estimate: $27,600,000 

LOCATION OF PROJECT: Moffett F i e l d ,  Santa  Clara County, Ca l i fo rn ia  

COGNIZANT HEADQUARTERS OFFICE: Off ice  of Aeronautics and Space Technology 

FY 1989 AND PRIOR YEARS' FUNDING: The following p r i o r  yea r s '  funding i s  r e l a t e d  t o  t h i s  p ro jec t :  

Planning 
and Design Construction To ta l  

Spec i f i c  CoF Funding ........................ $8,466,000 $36,114,000 $44,580,000 

Tota l  ..................................... $8,466,000 $46,304,535 $54,770,535 

Capi ta l ized I n v e s t m e n t . . . . . . . . . . . . . . . . . .  .... --- 10,190,535 10,190,535 

SUMMARY PURPOSE AND SCOPE: 

This p r o j e c t  continues the  r e p a i r  and modernization of the  12-Foot Pressure  Wind Tunnel. The t o t a l  p r o j e c t  w i l l  
r e t u r n  the  tunnel  t o  i t s  o r i g i n a l  opera t ing c a p a b i l i t y  of s i x  atmospheres, modernize tunnel  con t ro l  systems, model 
prepara t ion areas, add new c a p a b i l i t y  t o  make changes on test  models without depressur iz ing the  e n t i r e  tunnel  and 
modernize model supports  withir. the  tunnel  t o  enable a l a r g e r  range of tests. The f a c i l i t y  is  required t o  support  
the  Nat ion 's  r ap id ly  expanding requirements f o r  low speed, low turbulence l e v e l ,  high q u a l i t y  flow and high 
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Reynolds Number aeronaut ics  t e s t i n g .  This increment of  const ruct ion completes the  replacement of the  pressure  
vesse l  s h e l l  and suppor ts ,  and t h e  test s e c t i o n  i s o l a t i o n  system which w i l l  allow model access without 
depressur iza t ion  of t h e  tunnel  c i r c u i t .  Included is  t h e  r e h a b i l i t a t i o n  and modernization of the  N-206 support  
bui ld ing.  This p r o j e c t  i s  a primary component of NASA's Wind Tunnel Rev i t a l i za t ion  Plan. 

PROJECT JUSTIFICATION: 

The 12-Foot Pressure  Wind Tunnel i s  a subsonic pressure  wind tunnel  of na t iona l  importance which has provided 
c r i t i c a l  high Reynolds Number test c a p a b i l i t y  t o  NASA, DoD, and the  U.S. a i r c r a f t  indust ry  s i n c e  1946. The tunnel  
has an except ional ly  low f r e e  stream turbulence l e v e l ,  high q u a l i t y  flow, wide range of f l i g h t  regimes, and l a r g e  
tes t  s e c t i o n  c a p a b i l i t y  fo r  high f i d e l i t y  models. Since 1965, e s s e n t i a l l y  every m i l i t a r y  a i r c r a f t  and c i v i l  
t r anspor t  has been t e s t e d  i n  the  12-Foot Pressure  Wind Tunnel. The discovery of severe ,  unrepairable  weld de fec t s  
forced the  d e r a t i n g  of the  tunnel  t o  one atmospheres of pressure  i n  September 1986 t o  preclude the  p o s s i b i l i t y  of a 
ca tas t roph ic  f a i l u r e .  Without r e p a i r  of the  pressure  s h e l l  f o r  s i x  atmosphere pressure  opera t ion,  the  12-Foot 
Pressure  Wind Tunnel cannot be used t o  provide c r i t i ca l  high angle of a t t a c k ,  high l i f t ,  and laminar flow d a t a  f o r  
the  development of t h e  Nat ion 's  advanced m i l i t a r y  and commercial a i r c r a f t .  

The 12-Foot Pressure  Wind Tunnel i s  a high-demand f a c i l i t y  with tests t y p i c a l l y  scheduled e i g h t  t o  16 months i n  
advance with two-shifts-per-day opera t ion.  During i ts  operat ion,  the  p roduc t iv i ty  was severe ly  l imi ted  because the  
e n t i r e  tunnel  c i r c u i t  had t o  be depressurized f o r  model changes o r  adjustments. I n  add i t ion ,  the  i n a b i l i t y  t o  
assemble, check o u t ,  and c a l i b r a t e  models ou t s ide  the  test s e c t i o n  and the  use of outdated and obsole te  model 
support  systems and con t ro l s  severe ly  hampered and l imi ted  e f f i c i e n t  u t i l i z a t i o n  of the  tunnel .  The modernization 
por t ion  of t h i s  p r o j e c t  w i l l  r e s u l t  i n  a s i g n i f i c a n t  inc rease  i n  p roduc t iv i ty  with i n s t a l l a t i o n  of a tes t  s e c t i o n  
pressure  i s o l a t i o n  system, a modern measurement and automation system, and dedicated model prepara t ion and 
c a l i b r a t i o n  areas. 

IMPACT OF DELAY: 

The backlog of important tests continues t o  grow as the  r e p a i r  and modernization of t h i s  f a c i l i t y  progresses.  
Const ra in ts  have been imposed on important  ae ronau t i ca l  research and development which con t r ibu te  t o  f u r t h e r  
eros ion of the  U.S. ae ronau t i ca l  competi t ive pos i t ion  r e l a t i v e  t o  fore ign competition and na t iona l  defense.  
Completion of t h i s  p r o j e c t  i s  e s s e n t i a l  a t  t h i s  time. 



PROJECT DESCRIPTION: 

This increment includes  t h e  replacement of the  pressure  s h e l l  and support  s t r u c t u r e ,  and the  i n s t a l l a t i o n  of a new 
spher ica l  r o t a t i n g  test s e c t i o n  plenum t o  provide pressure  i s o l a t i o n  allowing model access without depressur iz ing 
the  e n t i r e  tunnel .  This w i l l  markedly inc rease  p roduc t iv i ty  and reduce the  c a s t  per  test. The new s h e l l  w i l l  be 
constructed as an American Socie ty  f o r  Mechanical Engineers (ASME) code-stamped vesse l  c e r t i f i e d  f o r  s i x  atmos- 
pheres opera t ion.  N e w  model handling systems and suppor ts ;  main d r i v e  power increase  from 12,000 hp t o  l5,OOO hp; 
a new s o l i d  s ta te  speed c o n t r o l ;  enhanced Mach Number and Reynolds Number con t ro l  by modifying the  countervane, 
i n l e t  guide vane and main d r i v e  speed c o n t r o l s ;  and i n s t a l l i n g  a new i n t e r n a l  r a d i a t o r  f o r  airstream cooling.  The 
e x i s t i n g  a i r  flow cool ing system w i l l  be replaced,  including piping,  valves ,  pumps, cooling tower, and con t ro l s .  
Modern tunnel  automation and system con t ro l s  w i l l  be i n s t a l l e d  t o  provide s t a t e- of- the- ar t  feedback and d i s t r i b u t e d  
con t ro l  of a l l  systems from one c e n t r a l  con t ro l  loca t ion .  The tunnel  support  bu i ld ing  w i l l  be modified t o  include 
a second s t o r y  add i t ion .  Two new model prepara t ion rooms w i l l  be provided t o  allow buildup and checkout of models 
p r i o r  t o  i n s t a l l a t i o n  i n  the  test s e c t i o n  thereby inc reas ing  tunnel  p roduc t iv i ty .  The e x i s t i n g  con t ro l  room w i l l  
be modernized t o  include r a i s e d  computer f l o o r i n g ,  v i s u a l  access t o  the  model s t ag ing  area, human fac to r s-  
engineered con t ro l  consoles ,  l i g h t i n g ,  power, and a i r- condi t ioning as required.  A new computer support  room and 
t echn ica l  shops with supporting u t i l i t i e s  w i l l  a l s o  be included.  Also, the  roof of the  e x i s t i n g  test sec t ion  
bui ld ing w i l l  be r a i s e d  t o  accommodate i n s t a l l a t i o n  of a new 20-ton br idge crane.  

CF 7-48 



PROJECT COST ESTIMATE: 

This cost estimate is based on a preliminary engineering report and an independent cost analysis performed by a 
professional estimating firm. 

Unit of Unit 
Measure Quantity cost cost 

--- --- --- --- Land Acquisition .................................. 
Construction ...................................... --- --- --- $27,600,000 

Shell Replacement ............................... 
Test Section Isolation .......................... 
Building Modifications .......................... 
Internal Cooling System ......................... 
Model Support Systems ........................... 
Controls and Automation ......................... 
Drive System Mods ............................... 
Compressor System Mods .......................... 
Integrated System Test .......................... 
Construction Management/Inspection .............. 

LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 

10,068,200 
2,739,600 
1,100,200 
1,200,000 

2,430,300 
1,617,000 
1,677,700 
2,266,200 

~ , O O O , ~ O O  

2,500,000 

--- --- --- --- Equipment ........................................... 
Fallout Shelter (not feasible) --- --- --- --- ...................... 

Total .............................................................................. $27,600,000 

Note: 
construction was increased to offset necessary adjustment in the funding phases due to reductions in the total 
FY 1989 CoF appropriation, 

The total estimated construction cost of the project is currently $63,714,000. This FY 1990 increment of 
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LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan  
Figure 2 - S i t e  Plan 
Figure 3 - Schematic P lan  

OTHER EQUIPMENT SUMMARY: 

None. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

Based on the  p re sen t  s t a t u s  of des ign ,  no f u t u r e  funding is  a n t i c i p a t e d  a t  t h i s  t i m e .  However, add i t i ona l  funding 
may be requi red  t o  r ep lace  support  system components as f i n a l  des igns  are completed. 
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NASA-AMES RESEARCH CENTER 
FISCAL YEAR 1990 ESTIMATES 

REPAIR AND MODERNIZATION OF THE 12-FOOT PRESSURE WIND TUNNEL 

LOCATION PLAN 

-5 1 
Figure 1 



NASA-AMES RESEARCH CENTER 

REPAIR AND MODERNIZATION OF THE 12-FOOT PRESSURE WIND TUNNEL 
FISCAL YEAR 1990 ESTIMATES 

SITE PLAN 
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NASA-AMES RESEARCH CENTER 

REPAIR AND MODERNIZATION OF THE 12-FOOT PRESSURE WIND TUNNEL 
FISCAL YEAR 1990 ESTIMATES 

SCHEMATIC P W I  

NEW PRESSURE SHELL 
INTERNAL COOLING INCREASED DRIVE POWER 

MODERN CONTROL ROOM MODEL PREPARATION ROOMS 

MODERN CONTROLS 8 AUTOMATION 

ELEVATION VIEW lL l i  
NEW MODEL SUPPORTS I 

CF 7-53 TEST SECTION ISOLATION 
Figure 3 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: 

INSTALLATION: A m e s  Research Center 

Construct ion of Automation Sciences Research F a c i l i t y  

FY 1990 CoF Estimate: $10,600,000 

LOCATION OF PROJECT: Moffett  F i e l d ,  Santa  Clara County, CA 

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology 

FY 1989 AND PRIOR YEARS' FUNDING: The fol lowing p r i o r  yea r s '  funding is  r e l a t e d  t o  t h i s  p r o j e c t :  

Planning 
and Design Construct ion Tota l  

S p e c i f i c  CoF funding .................... $740,000 --- $740,000 

--- --- --- Cap i t a l i zed  i n v e s t m e n t . . . . . . . . . . . . . . . . . .  

$740,000 --- T o t a l . .  ............................. $740,000 

SUMMARY PURPOSE AND SCOPE: 

The Automation Sciences Research F a c i l i t y  w i l l  provide t h e  required space f o r  b a s i c  research  and development 
a c t i v i t i e s  a s soc i a t ed  with development of  a r t i f i c i a l  i n t e l l i g e n c e  ( A I )  and automation sc iences .  This  
technology w i l l  i n c r ea se  s a f e t y  and p roduc t iv i t y ,  and reduce c o s t s  f o r  many p r o j e c t s  inc luding  space sc ience  
missions,  a i r c r a f t  automation and a permanent manned presence i n  space. 
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The f a c i l i t y  w i l l  share  common bu i ld ing  elements and u t i l i t i e s  with the  Human Performance Research F a c i l i t y  
f o r  increased economy and t o  promote synergism between the  two d i s c i p l i n e s .  Combined, t h e  two f a c i l i t i e s  can 
e f f e c t i v e l y  develop and v e r i f y  autonomous systems and human performance procedures i n  evolving the  r i g h t  mix 
of human and machine synergism t o  so lve  d i f f i c u l t  t a sks :  I n t e l l i g e n t  computational systems t o  act as 
i n t e l l i g e n c e  ampl i f i e r s .  

PROJECT JUSTIFICATION: 

Publ ic  Law PL 98-371 of J u l y  18,  1984, (Department of Housing and Urban Developement-Independent Agencies 
Appropriation Act 1985) d i r e c t s  NASA t o  conduct research i n  advanced automation technologies t o  be implemented 
not  only t o  promote the  s a f e t y  and e f f i c i e n c y  of the  Space S t a t i o n  but  a l s o  t o  enhance the  t echn ica l  and 
s c i e n t i f i c  base f o r  terrestrial app l i ca t ions .  I n  response, NASA has es tab l i shed  the  A m e s  Research Center as 
the  l ead  cen te r  t o  focus on a r t i f i c i a l  i n t e l l i g e n c e  and systems autonomy research t o  be appl ied  t o  space 
f l i g h t ,  a i r c r a f t  automation and f u t u r e  s c i e n t i f i c  missions. 

A m e s  possesses a nucleus of sane of the n a t i o n ' s  b e s t  young engineers and s c i e n t i s t s  i n  a r t i f i c a l  i n t e l l i g e n c e  
and a r c h i t e c t u r e  f o r  advanced automation. The A m e s  team is  probably the  s t ronges t  governmental a r t i f i c i a l  
i n t e l l i g e n c e  research group i n  the  country today. 

Ex i s t ing  program support  a c t i v i t i e s  are c u r r e n t l y  housed i n  p a r t  of Building N-244. However, as t h e  program 
i s  f u l l y  s t a f f e d ,  the  number of  personnel w i l l  grow s i g n i f i c a n t l y ,  f a r  exceeding the capaci ty  of  t h e  cur ren t  
space. Temporary f a c i l i t i e s  w i l l  be used t o  meet short- term needs, but  beyond FY 1991, those w i l l  not  be 
adequate. 
w i l l  allow g r e a t e r  i n t e r a c t i o n  between t h e  two d i s c i p l i n e s  and provide f o r  more e f f e c t i v e  incorporat ion of 
automation and autonomous systems i n t o  the  Space S t a t i o n  and f u t u r e  space and aeronaut ics  programs. Benef i t s  
inc lude enhanced func t iona l  r e l i a b i l i t y  and c a p a b i l i t y ,  increased crew and mission s a f e t y  and a reduction of 
human resources necessary t o  opera te  s c i e n t i f i c  and space missions. The program requires  high f i d e l i t y  
t e s tbeds  and d i r e c t  access  t o  symbolic computing f a c i l i t i e s  which t h i s  p r o j e c t  w i l l  provide. 

Building and i n t e g r a t i n g  t h i s  new f a c i l i t y  with the  Human Performance Research Laboratory (HPRL) 

IMPACT OF DELAY: 

A s e r i o u s  delay w i l l  occur without t h i s  f a c i l i t y  i n  the  app l i ca t ion  of automation techniques t o  na t iona l  
programs. Delays w i l l  s e r i o u s l y  affect  the  implementation of automation concepts on such programs as Space 
S t a t i o n  opera t ions ,  STS follow-on, Aero-Space Plane,  a i r c r a f t  f l i g h t  deck modernization and autonomous 
opera t ion of s c i e n t i f i c  space missions.  
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PROJECT DESCRIPTION: 

The new f a c i l i t y  w i l l  be a 45,200 square  f o o t ,  two-story f a c i l i t y  adjacent  t o  the  Human Performance Research 
Laboratory (HPRL). Ex i s t ing  HPRL high bay, conference room, u t i l i t i e s  and lobby space w i l l  be shared by both 
f a c i l i t i e s .  The bu i ld ing  w i l l  be a moment r e s i s t i n g  steel- frame s t r u c t u r e  with cement p l a s t e r  e x t e r i o r .  
work w i l l  inc lude a new parking a rea ,  r e l o c a t i o n  and extension of Hunsaker Road, landscaping and site 
drainage.  Five major l a b o r a t o r i e s  are t o  be provided as follows: A r t i f i c i a l  I n t e l l i g e n c e ,  Computer Science,  
Opt ica l  Information Processing,  E lec t ron ics  and Systems In tegra t ion .  
r a i s e d  computer f l o o r s  and hea t ing ,  v e n t i l a t i n g  and a i r- condi t ioning.  Off ice  and s t a f f  support  space f o r  150 
people w i l l  be provided. Also t o  be provided are conditioned power, grounding, d a t a  communications, s e c u r i t y  
and f ire systems and a v a r i a b l e  volume a i r- condi t ioning system f o r  both the  o f f i c e  and non- laboratory areas. 

S i t e  

A l l  l a b o r a t o r i e s  w i l l  be provided with 
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PROJECT COST ESTIMATE: 

This cost estimate is based on a current Preliminary Engineering Report. 

Land Acquisition ..................................... 
Construction........... .............................. 
Site Development ................................... 
Architectural/Structural ........................... 
Mechanical/Electrical .............................. 

Fallout Shelter (not feasible) ....................... 
Total............ ................................. 

Unit of Unit 
Measure Quantity cost 

--- --- LS 
SF 45,200 100.00 
SF 45,200 87.17 

........................................ 

cost 

2,140,000 
4,520,000 
3,940,000 

$10,600,000 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Site Plan 
Figure 3 - Perspective View 
OTHER EQUIPMENT SUMMARY: 

Additional non-colleratal equipment primarily for automated data processing equipment in the amount of $9.5M 
will be provided from Research and Development funding. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No future CoF funding is required to complete this project. 
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NASA-Ames Research Center 

FISCAL YEAR 1990 ESTIMATES 
CONSTRUCTION OF THE AUTOMATION 

SCIENCES RESEARCH FACILITY 

LOCATION PLAN 



NASA-AMES RESEARCH CENTER 
FISCAL YEAR 1990 ESTIMATES 

AUTOMATION SCIENCES RESEARCH FACILITY 

SITE PLAN 
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NASA-AMES RESEARCH CENTER 
FISCAL YEAR 1990 ESTIMATES 

CONSTRUCTION OF +HE AUTOMATION SCIENCES RESEARCH FACILITY 

\\ PERSPECTIVE VIEW 

/ \".... Figure CF 8-7 
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PROJECT JUSTIFICATION: 

A l l  e x i s t i n g  wind tunnels  opera t ing above approximately Mach 2 .5  have high acous t i c  d is turbance leve ls  which 
extend up t o  frequencies as high as 300 k i l o h e r t z  (kHz). This noise dominates b a s i c  flow mechanisms and 
preclude viscous flow s t u d i e s .  This proposed tunnel  w i l l  provide a very s i g n i f i c a n t  improvement i n  
aerodynamic t e s t i n g  because i t  w i l l  provide t e s t - s e c t i o n  dis turbance l e v e l s  of  10 t o  100 times less than those 
t y p i c a l  of e x i s t i n g  tunnels.  The proposed tunne l ’ s  c a p a b i l i t i e s  w i l l  produce the  criteria f o r  determining 
d a t a  v a l i d i t y  and quant i fy ing dis turbance r e l a t e d  adjustments. Therefore, t h e  proposed tunnel  w i l l  e l imina te  
t e s t i n g  conducted i n  e x i s t i n g  wind tunnels  under condi t ions  t h a t  produce questionable o r  i n v a l i d  r e s u l t s  due 
t o  the  dominance of acous t i c  d is turbances .  

The proposed tunnel  w i l l  be similar t o  e x i s t i n g  p i l o t  tunnels ,  but  scaled up by a f a c t o r  of  about th ree .  Two 
very important advantages f o r  conducting research i n  the  proposed tunnel  r a t h e r  than i n  the  p i l o t  tunnels  are 
t h a t :  (1) these  th icker  boundary l a y e r s  w i l l  be more access ib le  f o r  d e t a i l e d  probing, and (2 )  the  th icker  
boundary l a y e r s  w i l l  be less s e n s i t i v e  t o  “ b u i l t - i n ”  w a l l  d is turbances  such as machining e r r o r s ,  wall waviness 
and roughness. 

IMPACT OF DELAY: 

This f a c i l i t y  is  required now t o  improve the  design of supersonic and hypersonic f l i g h t  veh ic les ,  p a r t i c u l a r l y  
f o r  drag reduct ion and f u e l  economy. Q u a l i t y  laminar-flow con t ro l  research w i l l  not  be poss ib le  u n t i l  t h i s  
unique f a c i l i t y  becomes opera t iona l .  These c a p a b i l i t y  are required f o r  the  U.S. t o  maintain leadership  and 
competitiveness i n  f u t u r e  high-speed aerospace veh ic le  designs.  

PROJECT DESCRIPTION: 

The proposed f a c i l i t y  w i l l  have a low-disturbance test core  about th ree  times l a r g e r  than t h a t  of t h e  p i l o t  
f a c i l i t i e s .  The f a c i l i t y  w i l l  be designed i n  a modular fashion t o  allow interchangeable nozzles of Mach 3.5 
and Mach 6.0 t o  be u t i l i z e d .  
noise  a t t e n u a t i o n ,  and turbulence reduct ion devices w i l l  be provided. The chamber is  t o  be connected t o  an 
e x i s t i n g  h e a t e r  t o  be provided with a new tube bundle, and a modified and improved a i r  supply system capable 
of more than the  required mass flows,  pressures  and temperatures which are a l ready con t ro l l ed  by a master 
computer. Transducers f o r  pressure  and temperature w i l l  be added and 1-micron p a r t i c l e  f i l t e r  system w i l l  be 
i n s t a l l e d .  

A new 8-foot-diameter by 25-foot- long s e t t l i n g  chamber with flow s t ra igh ten ing ,  
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The new Mach 3.5 nozzle  w i l l  be a two-dimensional rapid-expansion nozzle  with boundary- layer bleed-off .  
Mach 6.0 nozzle  w i l l  be an axis-symmetric contoured nozzle  approximately 3- l /2  meters long and 0.6 meter e x i t  
diameter.  The required vacuum system 
with pumps and spheres  a l ready  e x i s t s .  The test s e c t i o n  and model i n j e c t i o n  system w i l l  be i n s t a l l e d  t o  
pos i t i on  t h e  model i n  t he  forward test core .  Also a new v a r i a b l e - a i r  d i f f u s e r  with an i s o l a t i o n  valve w i l l  be 
connected t o  a second e x i s t i n g  vacuum system. The exhaust t o  the  atmosphere w i l l  be routed through an 
e x i s t i n g  noise  muffler .  

The 

A new i s o l a t i o n  valve is t o  be provided between the  plenum and sphere.  

PROJECT COST ESTIMATE: 

P ro j ec t  c o s t  estimates are based on a prel iminary engineering r epo r t .  

Unit of Unit 
Measure Quan t i t y  c o s t  Cost 

Land Acquisi t ion --- --- --- --- 

Construct ion ...................................... --- --- --- $6,900,000 
S t r u c t u r a l  ...................................... LS --- 250, ooo 
Mechanical LS --- --- 6,364,000 
Electr ical .  ..................................... LS --- 286,000 

.................................. 

--- 
...................................... 

--- 

Fa l lou t  S h e l t e r  ( n o t  f e a s i b l e )  --- --- --- --- ................... 
Tota l  ............................................................................... $6,900,000 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Sketch of Supersonic Low-Disturbance Tunnel 

OTHER EQUIPMENT SUMMARY: 

None 

FUTURE CoF FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

A t  t h e  present  t i m e  t h e r e  are no requirements f o r  f u t u r e  CoF Funding. 
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LANGLEY RESEARCH CENTER 
F ISCAL YEAR 1990 ESTIMATE 

CONSTRUCTION OF SUPERSONIC/HYPERSdNIC LOW-D ISTURBANCE TUNNEL 



LANGLEY RESEARCH CENTER 
FISCAL YEAR 1990 ESTIMATE 

SKETCH OF PROPOSED TUNNEL 
CONSTRUCTION OF SUPERSONIC/HYPERSONIC LOU-DISTURBANCE TUNNEL 

Fi I ters 
k-- High pressure and 

Plenum: high temperature air 

or atm. 4 wTo vacuum (exists) 

Vacuum 
spheres 
(ex is ts) 

model iniector Variable diffuser 
~~~~ ~ ~ 

I baffles and screens 
* 

I M = 3.5 contoured 2-0 nozzle 
(exlt dlm. = 20 In. x 30 In.) I 

Radlated nolse 

e--- 
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PROJECT JUSTIFICATION: 

The Goldstone Deep Space Communications Complex (GDSCC) is  located i n  the  Mojave Desert i n  an area i d e n t i f i e d  
i n  the  Uniform Building Code as Seismic Zone IV, which is the  highest  r i s k  c l a s s i f i c a t i o n .  These opera t ions  
c r i t i c a l  bui ld ings  were designed and const ructed p r i o r  t o  the  la tes t  design code when the  Goldstone area had 
the  lower r i s k  c l a s s i f i c a t i o n  of Zone 111. 
bracing and anchoring of  u t i l i t y  and bu i ld ing  r e l a t e d  equipment are required t o  reduce hazards t o  personnel 
and v i t a l  space mission support  systems. 

S u b s t a n t i a l l y  increased s t r u c t u r a l  s t rengthening of bui ld ings  and 

Operations planning f o r  GDSCC has determined t h a t  i t  is  more economical t o  c lose  the  o ld  Apollo s i te ,  Deep 
Space S t a t i o n  (DSS-16) f a c i l i t i e s  and consol idate  the funct ions  a t  o t h e r  sites i n  l i e u  of making extensive  
seismic modifications a t  t h i s  s i te .  Data handling funct ions  w i l l  be r e loca ted  t o  the  Mars s i t e .  Additional 
space i s  a l s o  needed i n  t h i s  f a c i l i t y  t o  accommodate the  e l e c t r o n i c  equipment and operations s t a f f  now 
temporarily located i n  trailers.  

IMPACT OF DELAY: 

Delay of t h i s  p r o j e c t  w i l l  r e s u l t  i n  the  continued r i s k  t h a t  these GDSCC bui ld ings  and r e l a t e d  equipment w i l l  
not  withstand a major earthquake. The r e s u l t  w i l l  be i n j u r y  t o  personnel and the  loss  of v i t a l  communication, 
t r ack ing  and command support  f o r  opera t iona l  spacecra f t .  

PROJECT DESCRIPTION: 

This p r o j e c t  provides modifications f o r  seismic s a f e t y  i n  G-24 Echo Power P l a n t ,  G-51 Venus Operations, G-60 
Venus Laboratory and Of f ices ,  G- 8 1  Mars Power P lan t  and Switchgear. 
inc lude the  s t rengthening of shear  walls with steel mesh re inforced concrete  laminate and re in fo rc ing  of t h e  
roof t o  wall connections.  Bracing and anchoring of e l e c t r i c a l  and mechanical bui ld ing equipment is  a l s o  
included.  
Building 86 Mars Operations Control with a f u l l  he ight  cable  plenum and a computer f l o o r  system t o  s a f e l y  
accommodate equipment and opera t ing personnel.  Heating, v e n t i l a t i n g ,  a i r- condi t ioning,  and f i r e  p ro tec t ive  
systems w i l l  be modified, and e l e c t r i c a l  power, l i g h t i n g ,  grounding and communications systems w i l l  be 
provided. 

S t r u c t u r a l  modifications t o  the  bui ld ings  

This p r o j e c t  a l s o  includes  t h e  const ruct ion of a 54 by 60 foo t  add i t ion  t o  the  east s i d e  of 
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PROJECT COST ESTIMATE: 

P r o j e c t  c o s t  estimate is  based on pre l iminary  engineering repor t .  

Unit of Unit 
-- Measure Quan t i ty  c o s t  c o s t  

Land Acquisi t ion .................................. --- --- --- --- 

Construction ...................................... --- --- --- $2,600,000 

G-24 Echo Power P l a n t  ........................... 
G-51 Venus Operations ........................... 
G-60 Venus Laboratory and Off ice  ................ 
G- 8 1  Mars Power P lan t  and Switchgear ............ 
(3-86 Mars Operations Control  .................... 

Arch i tec tu ra l /S t ruc tua l  ....................... 
Mechanical .................................... 
Electrical .................................... 

--- --- --- --- Equipment ......................................... 
Fal lou t  S h e l t e r  (no t  f e a s i b l e )  .................... --- --- --- --- 

Tota l .  ...................................................................... $2,600,000 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - G-81 Mars Power P l a n t  
Figure 3 - P l o t  Plan Building G-86 Addition 

OTHER EQUIPMENT SUMMARY: 

Computers and o t h e r  e l e c t r o n i c  d a t a  process ing equipment valued a t  approximately $l3,OOO,OOO w i l l  be re located 
from the  Apollo s i t e  and trailers t o  Building 86. 

FUTURE CoF FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No add i t iona l  CoF funds are required t o  complete t h i s  p r o j e c t .  
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VARIOUS LOCATIONS 
FISCAL YEAR 1990 ESTIMATES 

MODIFICATIONS FOR SEISMIC SAFETY, GOLDSTONE, CALIFORNIA 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

SUMMARY 

REPAIR 

Summary of P r o j e c t  Amounts by Location: 

A m e s  Research Center ............................................................. 
Goddard Space F l i g h t  Center ...................................................... 
Jet Propulsion Laboratory ........................................................ 
Johnson Space Center ............................................................. 
Kennedy Space Center ............................................................. 
Langley Research Center .......................................................... 
L e w i s  Research Center ............................................................ 
Marshall Space F l i g h t  Center ..................................................... 
Michoud Assembly F a c i l i t y  ........................................................ 
Stenn i s  Space Center ............................................................. 
Wallops F l i g h t  F a c i l i t y  .......................................................... 
Miscellaneous P r o j e c t s  Not i n  Excess of $150. 000 Each ............................ 

Tota l  .......................................................................... 

Amount 

$ 3.080. 000 

1.655. 000 

1.920. 000 

2.670. 000 

3 9 375 9 000 

3.405. 000 

3.110. 000 

1.650. 000 

2.610. 000 
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$28.000. 000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Repair of F a c i l i t i e s ,  Not i n  Excess Of $750,000 Per P ro jec t  

INSTALLATION: Various Locations 

FY 1990 CoF ESTIMATE: $28,000,000 

FY 1988: $24,400,000 FY 1989: 924,900,000 

COGNIZANT INSTALLATIONS/LOCATIONS OF PROJECT: Various Locations 

COGNIZANT HEADQUARTERS OFFICE: Of f i ce  of Management 

SUMMARY PURPOSE AND SCOPE: 

These resources w i l l  provide f o r  large r e p a i r s  t o  f a c i l i t i e s  a t  NASA f i e l d  i n s t a l l a t i o n s  and Government-owned 
i n d u s t r i a l  p l a n t s  suppor t ing NASA a c t i v i t i e s .  Included i n  the  request  are those f a c i l i t y  r e p a i r  needs f o r  FY 
1990 t h a t  can be predic ted  a t  the  t i m e  of the  submission of  these  estimates and are not t o  exceed $750,000 per  
p ro jec t .  The t h r u s t  of t h i s  program is  t o  r e s t o r e  f a c i l i t i e s  and components the reof ,  inc luding c o l l a t e r a l  
equipment, t o  a condi t ion s u b s t a n t i a l l y  equivalent  t o  t h e i r  o r i g i n a l l y  intended and designed c a p a b i l i t y .  The 
request  inc ludes  the  s u b s t a n t i a l l y  equivalent  replacement of u t i l i t y  systems and c o l l a t e r a l  equipment 
necess i t a t ed  by i n c i p i e n t  o r  a c t u a l  breakdown. This work a l s o  includes  major preventive measures which are 
normally accomplished on a c y c l i c  schedule of greater than one year .  

PROJECT JUSTIFICATION: 

A major por t ion  of the  agency's f a c i l i t i e s  exceeds 25 years  i n  age,  and inc reases  i n  r e p a i r  requirements are 
t o  be expected. Maintenance and r e p a i r  c o s t s  f o r  mechanical and electrical systems i n  a t y p i c a l  bu i ld ing  are 
almost th ree  times higher  during t h e  16- t o  30-year period of a bu i ld ing ' s  l i f e  than they are during the  
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i n i t i a l  15 years .  Many electrical  and mechanical components reach the  end of t h e i r  se rv iceab le  o r  economic 
l i f e  a t  about t h e  15 t o  20 year  po in t  and should be replaced i n  t h e  i n t e r e s t  of long-term economy. Continued 
piecemeal r e p a i r  of  these  components is usua l ly  more c o s t l y  i n  t h e  long run than replacement a t  the  end of the  
economic l i f e  of t h e  o r i g i n a l  components. Approximately 75 percent  of NASA's physical  p l a n t  i s  i n  the  16- t o  
30-year o l d  category.  

A major t h r u s t  of t h i s  r e p a i r  program is  t o  he lp  preserve the  c a p a b i l i t i e s  of the  agency's $4.0 b i l l i o n  
physical  p l a n t .  An ana lys i s  of each p r o j e c t  c l e a r l y  i n d i c a t e s  t h a t  t h i s  work must be addressed and 
progress ively  accomplished. Otherwise, r i s k s  are increased and f u t u r e  r e p a i r  c o s t s  w i l l  be s i g n i f i c a n t l y  
g r e a t e r .  More important ly ,  the re  w i l l  be increased breakdowns, i n t e r r u p t i o n  of c r i t i c a l  opera t ions  and c o s t l y  
unscheduled r e p a i r s  incurred.  

This program includes  only f a c i l i t y  r e p a i r  work having an est imated c o s t  not  i n  excess of $750,000 per  
p r o j e c t .  The work is  of such a na tu re  and magnitude t h a t  i t  cannot be accomplished by rou t ine  day-to-day 
f a c i l i t y  maintenance and r e p a i r  a c t i v i t i e s .  Repair p r o j e c t s  est imated t o  c o s t  more than $750,000, are 
included as separa te  d i s c r e t e  p r o j e c t s  i n  t h e  budget request .  

PROJECT DESCRIPTION: 

Proposed r e p a i r  p r o j e c t s  f o r  FY 1990 t o t a l i n g  $28,000,000 are described under "PROJECT COST ESTIMATE." 
P r o j e c t s  est imated t o  c o s t  not  i n  excess of  $l5O,OOO have not been ind iv idua l ly  described o r  i d e n t i f i e d  by 
Center. The t o t a l  request  f o r  t h i s  category is  $1,440,000. 
requests  of approx imate ly  $4g,OOO,OOO, and thus  represents  a modest request  i n  r e l a t i o n  t o  the  continuing 
backlog of  t h i s  type of work. 
comprise t h i s  request  are of  t h e  h ighes t  p r i o r i t y .  Deferra l  of t h i s  miss ion- essent ia l  work would adversely 
a f f e c t  the  a v a i l a b i l i t y  of c r i t i c a l  f a c i l i t i e s  and program schedules.  

During the  course of the  yea r ,  i t  is recognized t h a t  some rearrangement of p r i o r i t y  may be necessary.  This 
may fo rce  a change i n  some of the  items t o  be accomplished. Any such change, however, w i l l  be accomplished 
wi thin  t o t a l  a v a i l a b l e  r e p a i r  resources .  The following broad ca tegor ies  of work are described f u r t h e r  i n  the  
"PROJECT COST ESTIMATE" : 

This r e p a i r  program has been d i s t i l l e d  from 

Based on r e l a t i v e  urgency and expected re tu rn  on investment, the  p r o j e c t s  which 
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a. U t i l i t y  Systems ........................................................................... $9,100,000 

b. General Purpose Buildings ................................................................. 3,700,000 

c .  Technical Bui ld ings/Structures  ............................................................ 6,000,000 

d. Pavements and Drainage .................................................................... 2,200,000 

e. Building Ex te r io r s  and Roofs.. ............................................................ 7,000,000 

PROJECT COST ESTIMATE: 

A .  A m e s  Research Center (ARC) .................................................................. $3,080,000 

1. Repair of Pressure  Systems, Various Locations ........................................... 740,000 

This p r o j e c t  provides f o r  the  r e p a i r  and r e c e r t i f i c a t i o n  of  var ious  high-pressure system components 
found t o  be de fec t ive  by the  pressure  v e s s e l  r e c e r t i f i c a t i o n  program. S p e c i f i c a l l y ,  the  p r o j e c t  provides f o r  
the  following r e p a i r s :  ( a )  3.5-foot ( f t . )  Hypersonic Wind Tunnel (HWT) Auxil iary Building,  N229A 3000 pounds 
p e r  square inch ( p s i )  a i r  i s o l a t i o n  valves ;  (b )  Experimental Fluid  Dynamics F a c i l i t y ,  N229 3000 p s i  8" con t ro l  
valve ,  and components of  the  vacuum system; and (c)  Fluid  Dynamics Laboratory, N23l replacement of the  8" 
con t ro l  valve f o r  High Reynolds con t ro l .  

2 .  Repair Roofs, N-227 and N-229 ........................................................... 460,000 

This p r o j e c t  provides f o r  complete r e p a i r  of the  roofs  of bu i ld ings ,  Unitary Plan Wind Tunnel (WT) 
Building,  N227 and the  Experimental Fluid  Dynamic F a c i l i t y ,  N-229. 
and requ i re  extensive  maintenance each year  t o  c o r r e c t  progress ive  membrane f a i l u r e s .  
i n s u l a t i o n ,  membranes, f l a s h i n g s  and d ra ins .  

The e x i s t i n g  roofs  are over 25 years  o l d  
Work w i l l  inc lude new 
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3. Replace Power Transformer (T- 49) .  ....................................................... 740,000 

This p r o j e c t  w i l l  remove and rep lace  the  e x i s t i n g  40-year o ld  11/6.9kV transformer (T-49) and switch 
gear with a new 10 megavoltamp ( m V A ) ,  110/12.8-6.9 kilovoltamp (kVA) dual  vol tage  system. Addi t ional ly ,  a new 
15,000 v o l t  capac i to r  w i l l  be i n s t a l l e d  f o r  power f a c t o r  co r rec t ion .  The e x i s t i n g  transformer is  c u r r e n t l y  25 
percent  overloaded and must be cooled with water t o  maintain s a f e  s t r u c t u a l  temperatures. 
r e l i a b i l i t y  are c u r r e n t l y  jeopardized.  
programmatic support  c a p a b i l i t y .  

Safe ty  and 
Fa i lu re  of t h i s  system would have s i g n i f i c a n t  impact on the  c e n t e r ' s  

4 .  Repair of t h e  7x10-Foot Wind Tunnel, No.1 (N-215) ....................................... 740,000 

This p r o j e c t  provides f o r  s t r u c t u r a l  r e p a i r  of t h e  7x10-Ft WT #1, N-215, including a new roof drainage 
p ro tec t ion  cover t o  improve water drainage o f f  the  s t r u c t u r e .  
degraded due t o  severe  corros ion.  
ea ten  completely through the  steel. Without major r e p a i r  the  tunnel  roof w i l l  degrade f u r t h e r  thus inc reas ing  
the  hazard . to  personnel and model'damage from pooling water. 

The e x i s t i n g  s t r u c t u r e  has been s i g n i f i c a n t l y  
Numerous patches have been added t o  both the  top and s i d e s  where r u s t  has 

5.  Repair of the  14-FT Transonic Wind Tunnel (N-218) ....................................... 400,000 

This p r o j e c t  provides f o r  t h e  replacement of the  compressor p ro tec t ion  screen and replacement of the  
d i f f u s e r  t o  improve wind tunnel  flow q u a l i t y .  
dynamic loads  caused by separa t ion  of  flow i n  the  tunnel .  
t h e  new screen is  necessary t o  p r o t e c t  the  compressor b lades  from loose  d e b r i s  o r  model p a r t s  t h a t  might come 
a p a r t  dur ing tunnel  opera t ion.  

The e x i s t i n g  p ro tec t ion  screen was destroyed due t o  high 
The new d i f f u s e r  w i l l  c o r r e c t  t h i s  flow problem and 

B. Goddard Space F l i g h t  Center (GSFC) .......................................................... $1,655,000 

1. Replace Steam Lines,  Various Loca t ions . . . . . .  ............................................ 400,000 

This p r o j e c t  w i l l  provide replacement of approximately 1.000 l i n e a r  f e e t  of steam and condensate 
p iping between Manhole 1 4 A  and 14B.  
of high pressure  r e t u r n s  between Manhole 3 t o  the  Applied Sciences Laboratory (11) and Manhole 1 4 C  t o  the  
Space Science Data Center Building 26. The e x i s t i n g  system was i n s t a l l e d  i n  the  e a r l y  1960's  and has had 
major condensate l eaks .  
provide p ro tec t ion  t o  t h e  condensate system. 
maintenance c o s t s  and r e s t o r e  r e l i a b i l i t y .  

Also included w i l l  be the  i n s t a l l a t i o n  of  approximately 1,200 l i n e a r  feet 

The steel housing is  severe ly  corroded. High pressure  r e t u r n s  are required t o  
This p r o j e c t  w i l l  he lp  minimize capaci ty  l o s s e s ,  reduce 
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....................................................... 2. Repair Roofs, Buildings 15 and 26 550,000 

This p r o j e c t  provides f o r  t h e  replacement of roofs  f o r  the  adminis t ra t ive  wing of t h e  Launch Phase 
Simulator,  Building 15, and t h e  Space Science Data Center,  Building 26. Tota l  roof area i s  approximately 
5O.OOO square f e e t  ( s q .  f t . ) .  Coping, f l a s h i n g ,  gravel  s tops  and o t h e r  accessor ies  w i l l  a l s o  be replaced.  
Walkways w i l l  be provided and ponding problems w i l l  be corrected.  
years  o l d  and conta in  numerous patches and temporary r e p a i r s .  
and minimize p o t e n t i a l  loss  due t o  water damage. 

The e x i s t i n g  roofs  are between 10 and 25 
Proposed work w i l l  r e s t o r e  f a c i l i t y  i n t e g r i t y  

....................................... 3. Repairs of E l e c t r i c a l  Systems, Buildings 1 and 19 705 , 000 

This p r o j e c t  provides f o r  t h e  r e p a i r  and upgrading of the  e l e c t r i c a l  systems a follows: 1) the  Space 
P r o j e c t s  Building 1 requ i res  the  replacement of a 500 kVA, 4160V/480V, transformer by a 13,8OOV/48OV, 
transformer,  primary swi tch ,  secondary and t i e  breaker ,  and the  power hook-up t o  feeder  5 and associa ted  load 
c e n t e r .  
subs ta t ion  with two 500 kVA transformers,  primary switches,  and secondary and t ie  breakers.  The switches and 
transformers w i l l  be r a t e d  9.16 kV/13.2 kV t o  accommodate the  Cen te r ’ s  f u t u r e  d i s t r i b u t i o n  system upgrade. 
The const ruct ion of a 800 sq .  f t .  e l e c t r i c a l  equipment room t o  accommodate the  new equipment is a l s o  
included.  This equipment has reached end-of-service l i f e  and requ i res  replacement t o  improve e l e c t r i c a l  
system r e l i a b i l i t y  f o r  m i s s i o n- c r i t i c a l  opera t ions .  

2 )  the  Technical Support Building 19 requ i res  replacement of the  present  single-ended and obsole te  

C .  Jet Propulsion Laboratory (JPL) ............................................................. $1,920,000 

.............................................. 710,000 1. Replace Cei l ings  and Lighting System (183) 

This p r o j e c t  w i l l  r ep lace  t h e  e x i s t i n g  acous t i c  t i l e  c e i l i n g s  and l i g h t i n g  f i x t u r e s  on four  f l o o r s  of 
the  Physical  Sciences Laboratory, Building 183. 
f i x t u r e s  and approximately 5O.OOO sq .  f t .  of c e i l i n g  t i les  and c e i l i n g  support  systems on four  f l o o r s .  The 
e x i s t i n g  c e i l i n g  acous t i ca l  t i les  were i n s t a l l e d  when the  bu i ld ing  was constructed i n  1965. The c e i l i n g  t i l e  
system is  aging,  obso le te  and becoming b r i t t l e  which makes i t  very d i f f i c u l t  t o  remove t o  gain  c e i l i n g  plenum 
access. The l i g h t i n g  system needs replacement with f i x t u r e s  t h a t  produce b e t t e r  l i g h t  d i s t r i b u t i o n  and are 
more economical t o  opera te  and easier t o  s e r v i c e .  

This w i l l  r equ i re  the  removal and replacement of a l l  l i g h t i n g  
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2. Replace Administration Building Lighting Systems (180) .................................. ~00,000 

This p r o j e c t  provides f o r  t h e  replacement of a l l  surface-mounted l i g h t  f i x t u r e s  i n  Administration 
The asbes tos  f i r ep roof ing  on the  underside of  the  deck 

There are p resen t ly  1,038 
Building 180 with new f luorescen t  l i g h t  f i x t u r e s .  
above the  c e i l i n g  w i l l  be removed and replaced with non-asbestos f i r ep roof ing .  
f i x t u r e s  se rv ing  46,000 n e t  sq .  f t .  of  o f f i c e  space. 
the  bu i ld ing  was const ructed i n  1964. 
the  f i b e r g l a s s  i n s u l a t i o n  on the  i n t e r n a l  wiring i n  the  f i x t u r e  is d e t e r i o r a t i n g .  

Most of t h e  l i g h t  f i x t u r e s  have been i n  s e r v i c e  s i n c e  
The l enses  have d e t e r i o r a t e d ,  reducing the  e f f e c t i v e  l i g h t  l e v e l s ,  and 

3. Replace HVAC System, Physical  Sciences Laboratory (183) ................................. 710,000 

This p r o j e c t  provides f o r  t h e  replacement of approximately 25 d e t e r i o r a t i n g  ( r u s t i n g  and leaking)  a i r  
handlers  on four  f l o o r s  of  t h e  Physical  Sciences Laboratory, Building 183. 
e x i s t i n g  steam b o i l e r  and corroded p ip ing  with a hot  water b o i l e r  system and properly s i zed  piping.  
devices w i l l  be modernized f o r  more economical con t ro l  of the  bu i ld ing  a i r- condi t ioning systems. Extensive 
maintenance of the  e x i s t i n g  system is no longer economical. Replacement is  required.  The new a i r  handlers 
w i l l  supply t h e  f l o o r s  with a modern and proper ly  opera t ing system. 
corroded and the  b o i l e r s  are 30 yea rs  o l d ,  i n  poor condi t ion and i n  need of replacement. 

This p ro jec t  w i l l  a l s o  replace  the  
Control 

The e x i s t i n g  steam piping system is badly 

D .  Johnson Space Center (JSC) .................................................................. $2,670,000 

1. Repair of B-Power Switchgear (48) ....................................................... 700, ooo 

This p r o j e c t  provides f o r  r e p a i r  of  the  B-power 480-volt switchgear i n  the  Emergency Power Building,  
No. 48 and t h e  replacement of 4,000-ampere bus duc t ,  24 branch c i r c u i t  breakers ,  two 4,000-ampere t i e  c i r c u i t  
b reakers ,  cu r ren t  and p o t e n t i a l  t ransformers f o r  buses B-1 and B-2, and a l l  generator con t ro l  c i r c u i t s  i n  the  
B-1 and B-2 switchgear.  Many 
of the  component p a r t s  are worn and replacements are no longer a v a i l a b l e .  The new switchgear w i l l  be used t o  
provide electrical power t o  miss ion- cr i t i ca l  computer equipment i n  the  Mission Control Center.  Fa i lu re  of 
t h i s  switchgear during a mission could s e r i o u s l y  jeopardize mission s a f e t y .  When complete, t h i s  p r o j e c t  w i l l  
ensure t h e  r e l i a b i l i t y  of emergency power which suppor ts  the  Mission Control Center. 

This switchgear has been i n  s e r v i c e  s i n c e  1963 and is  obsole te  and unre l i ab le .  
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570,000 2 .  Repair Electrical Substa t ions  12,  32, and 35 ............................................ 
This p r o j e c t  provides f o r  the  r e p a i r  of t h e  high-voltage switching provis ions ,  secondary breakers and 

in terconnect ing primary conductor a t  Centra l  Data Of f ice ,  Building 12,  Space Environment Simulation 
Laboratory, Building 32 and Mission Simulation Development F a c i l i t y ,  Building 35. This p ro jec t  inc ludes  
replacement of l5-kV switches ,  two 750-kVA power transformers and indoor 480-V switchgear i n  Building 35 with 
an outdoor 1,000-kVA power transformer and an indoor 3,000-kVA transformer and outdoor switchgear. 
t ransformers i n  Building 32 w i l l  be replaced and the  indoor power panels i n  Building 12 w i l l  be replaced with 
new switchgear with draw-out breakers and new power panels.  
( l eak ing  t ransformers ,  obso le te  a i r- type  switches with corros ion of con tac t s  and contaminated i n s u l a t i o n ) .  
t h i s  equipment i s  no t  r epa i red ,  system r e l i a b i l i t y  w i l l  degrade t o  the  po in t  where c r i t i ca l  programs w i l l  be 
adversely a f fec ted .  This p r o j e c t  w i l l  provide increased r e l i a b i l i t y  and s a f e t y .  

Two 

Exis t ing e l e c t r i c a l  equipment is  d e t e r i o r a t i n g  
I f  

3. Repair F l i g h t  Operations F a c i l i t i e s ,  El l ington F ie ld  .................................... 550 9 000 

This p r o j e c t  provides f o r  r e p a i r  of  NASA's a i r c r a f t  opera t ions  f a c i l i t i e s  located a t  El l ington F ie ld ,  
Houston, Texas. The work w i l l  inc lude t h e  following: replacement of approximately 2,000 square yards of  
mooring apron, connection of the  f i r e  suppression water- l ine  i n  A i r c r a f t  Corrosion Control F a c i l i t y  Building 
136 and A i r c r a f t  T i r e  and Wheel Maintenance Shop, Building 137, and connection of n a t u r a l  gas l i n e  t o  the  
e x i s t i n g  gas- f i red  b o i l e r  i n  the  mechanical room of Building 135. Work a l s o  includes  replacing the  electrical 
panel ,  feeder  cab les  and c i r c u i t  breaker a t  Buildings 135 and 276. Addi t ional ly ,  the  e x i s t i n g  platform- 
mounted transformer a t  Building 990 w i l l  be replaced with a new pad-mounted transformer.  These f ac i l i t i e s  
have d e t e r i o r a t e d  beyond economical maintenance of the  support  systems. This p r o j e c t  w i l l  r e p a i r  the  main 
hangars used f o r  s e r v i c i n g  var ious  program support  aircraft  including T-38 je t  and S h u t t l e  t r a i n i n g  a i r c r a f t .  

4 .  Replace High Voltage Switches, NASA I n d u s t r i a l  P l a n t ,  Downey, Ca l i fo rn ia .  ............... 450,000 

This p r o j e c t  provides f o r  the  replacement of 22 e x t e r i o r  and 10 i n t e r i o r  12,000-V, 600-ampere 
e l e c t r i c a l  t r a n s f e r  switches.  The switches w i l l  be replaced with a i r - type  automatic t r a n s f e r  switches of the  
same approximate capac i ty .  The switches provide e l e c t r i c a l  power d i s t r i b u t i o n  f o r  the  Downey complex and are 
loca ted  throughout the  s i te .  The primary electrical  power switches s l a t e d  f o r  replacement have been i n  
s e r v i c e  over 20 years  and have d e t e r i o r a t e d  due t o  age and exposure t o  smog and var ious  o t h e r  atmospheric 
condi t ions .  The switch con tac t s  are heavi ly  p i t t e d  and the  support i n s u l a t i o n  is contaminated, These 
condi t ions  have r e s u l t e d  i n  a number of major power outages a t  the  Downey complex i n  recent  years.  
Replacement of the  switches w i l l  provide increased r e l i a b i l i t y  f o r  S h u t t l e  and o t h e r  f u t u r e  program production 
schedules.  
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5. Repair l5-kV Power Cable, U t i l i t y  Tunnel System ......................................... 400,000 

This p r o j e c t  w i l l  r ep lace  electrical power feeders  2-5 and 2-9 i n  the  u t i l i t y  tunnel  system. The work 
includes  the  replacement of  approximately 5,500 l i n e a r  f e e t  of l5-kV armored, aluminum cab le ,  se rv ic ing  
Buildings 24, 30, 44, 45,  47, and 48. The replacement w i l l  be 15-kV aluminum armored copper cable .  The 
e x i s t i n g  aluminum conductor polyethylene- insulated cable  i n  the  Cen te r ' s  electrical d i s t r i b u t i o n  system has 
been i n  continuous opera t ion f o r  more than 24 years .  L i fe  expectancy of t h i s  type of cab le  i n  the  Gulf Coast 
environment is  approximately 20 years .  Recently,  severa l  unscheduled outages have occurred because of f a u l t s  
i n  the  cable  system. I f  t h e  tunnel  system were t o  f lood,  s e r i o u s  cab le  f a i l u r e  would occur. The new cable  
w i l l  be impervious t o  water and w i l l  assure r e l i a b l e  e lec t r ica l  power f o r  the Cen te r ' s  c r i t i ca l  f a c i l i t i e s .  

E. Kennedy Space Center (KSC) .................................................................. $3,375,000 

1. Repair Roofs, Operations and Checkout (O&C) Building .................................... 595,000 

This p r o j e c t  w i l l  replace  approximately 56,000 sq .  f t .  of roof ing on t h e  O&C Building M7-0355. Normal 
maintenance w i l l  no t  be adequate t o  prevent  l eak ing  through t h i s  s e c t i o n  of  t h e  roof ,  and water could cause 
damage t o  f l i g h t  hardware and ground suppor t  equipment. This f a c i l i t y  is the  primary payload assembly and 
checkout f a c i l i t y  f o r  hor izon ta l ly  processed payloads such as Spacelab. 

.......................... 2. Replace C h i l l e r  and Control Systems, KSC Headquarters Building 505,000 

The p r o j e c t  provides f o r  the  removal and replacement of a 520-ton c h i l l e r  and con t ro l s  i n  the  KSC 
The p r o j e c t  a l s o  includes  the  replacement of  hea t ing ,  v e n t i l a t i n g  and a i r  Headquarters Building M6-0399. 

condi t ioning (HVAC) c o n t r o l l e r  system f o r  th ree  c h i l l e r s  with a programmable l o g i c  c o n t r o l l e r  (PLC) system. 
The e x i s t i n g  carrier c h i l l e r  u n i t  r e q u i r e s  excess ive  maintenance t o  keep i t  i n  se rv ice .  Frequent breakdowns 
due t o  aging of components have degraded the  r e l i a b i l i t y  of the  u n i t  t o  an unacceptable l e v e l .  Also, the  
e x i s t i n g  HVAC con t ro l  system is  worn o u t  and requ i res  extensive  maintenance. Replacement with a PLC system 
would reduce maintenance and provide b e t t e r  system con t ro l  f o r  energy management. 

3. Repair Saturn Causeway - Vehicle Assembly Building (VAB) t o  Pad A . . . . . . . . . . . . . . . . . . . . . . .  470,000 

The p r o j e c t  w i l l  r e p a i r  about 4 . 1  miles of  two-lane road from the  Vehicle Assembly Building (VAB) t o  
Pad A .  Approximately 1 ,730 tons of a s p h a l t i c  concre te  w i l l  be used f o r  a l e v e l i n g  course due t o  s e t t l i n g  of 
the  road bed. A one-inch a s p h a l t i c  concre te  overlay w i l l  be appl ied  t o  some 57,750 square yards of pavement 
along with approximately 64,950 l i n e a r  f e e t  of s t r i p i n g .  
w e l l  as Shu t t l e- re la ted  cargo and suppor t  equipment. Cracking permits moisture t o  e n t e r  and undermine the  
road base thus  d e t e r i o r a t i n g  the  base and wearing course.  

This road i s  subjected t o  heavy employee t r a f f i c  as 
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......................................................... 300, ooo 4 .  Repair R e s t  Rooms, VAB High Bay 

This p r o j e c t  provides f o r  renovating worn ou t  rest rooms on f l o o r s  1 through 10, Towers B and E,  and 
f l o o r  3 i n  C Tower i n  the  VAB High Bay. The work involves i n s t a l l a t i o n  of drop c e i l i n g s ,  t i l e  f l o o r s ,  
p a r t i t i o n s ,  exhaust fans  and f luorescen t  l i g h t s .  The drop c e i l i n g  and f luorescen t  l i g h t i n g  w i l l  conserve 
e l e c t r i c a l  energy. The new v i n y l  f l o o r s ,  walls and exhaust fans  w i l l  improve s a n i t a r y  condi t ions  and make 
maintenance easier. 

5. Replace Buil t-up Roof System, KSC Headquarters Building ................................. 285,000 

This p r o j e c t  w i l l  r ep lace  approximately 37,000 sq.  f t .  of d e t e r i o r a t e d  roof ing with new conventional 
5-ply bu i l t - up  roof ing on a por t ion  of the  Headquarters Building.  
i n  1977. Fa i lu re  t o  provide r e p a i r  w i l l  r e s u l t  i n  damage t o  c e i l i n g s ,  walls and equipment i n  t h i s  building.  
Per iodic  roof maintenance has been performed, but  replacement of the  roof is  now necessary.  

This por t ion  of the  roof was r e h a b i l i t a t e d  

6. Replace High Temperature Hot Water Piping,  I n d u s t r i a l  Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735 i 000 

This p r o j e c t  provides f o r  t h e  replacement of approximately 2,440 l i n e a r  f e e t  of high temperature hot  
water underground piping i n  the  I n d u s t r i a l  Area. 
M7-961, ~ 7 - 1 0 6 1 ,  M7-1210, M7-1410, M7-1412, M6-688, M7-409 and M7-409A. The e x i s t i n g  bur ied  bui ld ing feeder  
p ipes  are continuing t o  d e t e r i o r a t e  and f a i l  due t o  degradation of i n s u l a t i o n  and piping caused by 
groundwater. A s  t hese  f a i l u r e s  occur ,  payload flows and S h u t t l e  opera t ions  are adversely a f fec ted .  

The bui ld ings  being serviced by t h i s  p iping include M6-698, 

7.  Repair Roof, Base Support F a c i l i t y  (M6-0486) ............................................ 485,000 

This p r o j e c t  w i l l  r ep lace  approximately 74,000 sq.  f t .  of bu i l t - up  roof ing on the  Base Support 
The p r o j e c t  a l s o  includes  the  i n s t a l l a t i o n  of i n s u l a t i o n ,  new f l a s h i n g  and 

The e x i s t i n g  roof system has ou t l ived  i t s  design l i f e  and has de te r io ra ted  t o  a point  t h a t  
F a c i l i t y  Building M6-0486. 
gutter/downspouts. 
extens ive  pe r iod ic  r e p a i r  i s  required t o  b r ing  t h e  roof t o  r e l i a b l e  i n t e g r i t y .  
support  equipment (GSE) which w i l l  be damaged by water i n t r u s i o n .  

The f a c i l i t y  houses ground 
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F. Langley Research Center (LaRC) .............................................................. $3,405,000 

1. Repairs t o  the  Tunnel S h e l l ,  Unitary Wind Tunnel (1251) ................................. 700, ooo 
This p r o j e c t  provides f o r  r e p a i r s  t o  approximately 300 l i n e a r  f e e t  of de fec t ive  welds i n  the  Unitary 

Wind Tunnel s h e l l ,  Building 1251. The work includes  removal of asbes tos  i n s u l a t i o n ,  removal of unacceptable 
weld metal, rewelding the  tunnel  s h e l l ,  post-weld, treatment and radiographic inspect ion of t h e  new welds. 
Repair of unacceptable welds i s  e s s e n t i a l .  
e f f i c i e n t  opera t ion of t h i s  c r i t i c a l  research f a c i l i t y .  

These r e p a i r s  must be completed i n  order  t o  ensure s a f e  and 

.................................... 600,000 2. Repairs t o  High Pressure  Systems, Various F a c i l i t i e s  

This p r o j e c t  provides f o r  r e p a i r s  t o  high pressure  gas and hydraul ic  systems t h a t  have been found 
de fec t ive  dur ing r e c e r t i f i c a t i o n .  The work includes  the  replacement of de fec t ive  welds, p ip ing,  valves and 
f i t t i n g s  and the  radiographic inspec t ion  of the  repai red welds. Work w i l l  be accomplished i n  t h e  Systems 
Engineering Division Laboratory, Building 1283, the  S t ruc tu res  Laboratory, Building 1148, the  0.3-Meter 
Transonic Cryogenic Tunnel, Building 1242, the  Ceramic Heated Combustion F a c i l i t y ,  Building 1263, the  
Materials Processing and Development Shop, Building 1 2 6 7 ~  and a por t ion  of the  pressure  s h e l l  of the  Low- 
Turbulence Pressure  Tunnel, Building 5 8 2 ~ .  
e f f i c i e n t  opera t ion of  these  research faci l i t ies .  

Completion of t h i s  p r o j e c t  is e s s e n t i a l  t o  ensure the  s a f e  and 

..................................................... 3. Repairs t o  Warner Substa t ion (1239) 715,000 

This p r o j e c t  provides f o r  the  replacement of the  2300 Volt "K" switchgear and weatherproof b a t t e r y  
enclosure  a t  Warner Road Subs ta t ion ,  Building 1239. Work includes  removal of e x i s t i n g  switchgear,  
disconnecting cab les  from e x i s t i n g  loads  on the  "K" switchgear,  i n s t a l l a t i o n  of  new switchgear and 
reconnecting cables .  The switchgear se rves  four  major research f a c i l i t i e s .  It has become u n r e l i a b l e  and 
spare  p a r t s  are no longer  manufactured. The replacement of the  switchgear is necessary t o  ensure a dependable 
power source.  

........................................... 4.  Replace Roof Unitary Complex (1251 and 1251A) 730,000 

This p r o j e c t  provides f o r  replacement of  approximately 79,000 sq. f t .  of roof ing on the  Unitary Wind 
Tunnel, Building 1251 and 31-inch Mach 10 Tunnel, Building l25lA. The e x i s t i n g  bui l t- up roof ing,  comprised of 
15 l e v e l s ,  w i l l  be removed and replaced with a new roof ing system. The roofs  have d e t e r i o r a t e d  and 
replacement is necessary t o  ensure the  i n t e g r i t y  of the  f a c i l i t y  and t o  prevent damage t o  the  equipment housed 
i n  the  complex. 
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5. Replace Roofs, Various F a c i l i t i e s ,  West Area ............................................ 660,000 

This p r o j e c t  provides f o r  the  replacement of approximately 71,565 sq. f t .  of e x i s t i n g  bui l t- up roof ing on 
t h r e e  bui ld ings  i n  the  West Area. This includes  the  Advanced Technology Research Laboratory, Building 1200; 
Hypersonic Propulsion F a c i l i t y ,  Building 1221 and the  16-f t . Transonic Tunnel, Building 1146. The roofs have 
d e t e r i o r a t e d  and replacement is necessary t o  ensure the  i n t e g r i t y  of the  f a c i l i t i e s .  Spot r e p a i r s  are no 
longer  f e a s i b l e  or economical. 

G .  L e w i s  Research Center (LeRC)  ................................................................ $3,110,000 

1. Repair Exhaust System, C e l l  3, Propulsion Systems Laboratory (PSL) (125) ................ 600,000 

This p r o j e c t  provides r e p a i r s  t o  C e l l  3 exhaust system i n  the  PSL, Building 125. Work includes  r e p a i r  
of t h e  exhaust bulkhead and water cooled c o l l e c t o r ,  i n s t a l l a t i o n  of new seals on the  s e c t i o n  c o l l e c t o r  and 
f a b r i c a t i o n  and i n s t a l l a t i o n  of var ious  s i z e d  c o l l e c t o r  spool p ieces  and adaptors.  The cel l  has been i n  
opera t ion f o r  18 years  with no major r e p a i r s  t o  the  engine exhaust systems. The operat ing environment has  
r e s u l t e d  i n  d e t e r i o r a t i o n  of the  systems. Future de f l ec ted  t h r u s t  engines w i l l  impose more severe  opera t ing 
environments on the  c o l l e c t o r s  and bulkhead and r e p a i r  i s  mandatory. 

2. Repair Ex te r io r  and Roofs, Space Power F a c i l i t y  (1411)  .................................. 485,000 

This p r o j e c t  provides f o r  r e p a i r  of e x t e r i o r  walls and roofs a t  the  Space Power F a c i l i t y ,  (SPF) 
Building 1411. Work includes  c leaning,  r epa i r ing ,  and waterproofing e x t e r i o r  bu i ld ing  membranes, s p a l l i n g  
concrete walls, and rep lac ing  f l a t  roofs .  The f l a t  roofs have d e t e r i o r a t e d  p a s t  normal maintenance 
c a p a b i l i t i e s .  Repairs are e s s e n t i a l  t o  maintain the  i n t e g r i t y  of the  bu i ld ing  s t r u c t u r e s .  

3. Repair Heating System, Materials and S t ruc tu res  (49) .................................... 680,000 

This p r o j e c t  provides f o r  r e p a i r s  t o  the  hpating system i n  the  Materials and S t ruc tu res  Laborator ies ,  
The work includes  removal of  e x i s t i n g  a i r  handling u n i t s  and i n s t a l l a t i o n  of  new u n i t s ,  removal Building 49. 

of e x i s t i n g  r e f r i g e r a t i o n  cooling system and i n s t a l l a t i o n  of pumps and piping i n t o  c h i l l e d  water system from 
ou t s ide  the  bu i ld ing  and i n s t a l l a t i o n  of  backflow preventers  and potable  water piping.  
constructed i n  1949 and the  a i r  handling equipment f o r  hea t ing ,  v e n t i l a t i n g  and a i r- condi t ioning ( A / C )  has 
never been replaced.  Maintenance is  inc reas ing ly  d i f f i c u l t  due t o  equipment age and l imi ted  p a r t s  
a v a i l a b i l i t y .  

The bui ld ing was 
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680,000 4 .  Repair Shop Mechanical Systems, EPL (301) ............................................... 
This p r o j e c t  provides f o r  r e p a i r  t o  the  shop mechanical systems i n  the  E l e c t r i c  Power Laboratory, 

Building 301. Work includes  replacement of  hea t ing  and v e n t i l a t i n g  u n i t s ,  p ip ing,  exhaust f ans  and a i r-  
condi t ioning u n i t s .  Addi t ional ly ,  a women's restroom w i l l  be i n s t a l l e d  and cor rec t ions  made t o  the  plumbing 
t o  meet code requirements f o r  sewer and water. 
d e t e r i o r a t e d  requ i r ing  f requent  maintenance. Replacing mechanical equipment w i l l  i nc rease  system e f f i c i ency  
and reduce system maintenance. 

The shop area was b u i l t  i n  1961 and condi t ions  have 

............................................................... 665,000 5. Repair West Area Road.... 

This p r o j e c t  provides r e p a i r s  t o  approximately 1,000 f t .  of  t h e  w e s t  area road pavement. Paving w i l l  
inc lude widening t h e  road t o  23 f t .  by including curbs ,  d r a i n s ,  sidewalk and landscaping. The roadside 
c u r r e n t l y  c o n s i s t s  of  d i t c h e s  with c u l v e r t s  a t  i n t e r s e c t i n g  roads. The e x i s t i n g  pavement is  substandard 
20 f t .  wide pavement with narrow one f o o t  berms and deep roadside drainage d i t ches  adjacent t o  the  berms. 
This p r o j e c t  replaces  roadside d i t c h e s  with p ipe  and i n l e t s ,  inc reases  road width thus reducing maintenance 
and improving s a f e t y .  

H.  Marshall Space F l i g h t  Center (MSFC) ......................................................... $1,650,000 

1. Repair Pressure  Vessels ................................................................. 740,000 

This p r o j e c t  r e p a i r s  d e f e c t s  i n  approximately 17 pressure  vesse l s  i d e n t i f i e d  during r e c e r t i f i c a t i o n .  
The work includes  inspec t ion ,  shipment t o  a r e p a i r  f a c i l i t y ,  documentation of r e p a i r ,  t e s t i n g ,  r e tu rn  and 
r e i n s t a l l a t i o n  t o  c u r r e n t  codes. This p r o j e c t  is required t o  ensure the  s t r u c t u r a l  i n t e g r i t y  of MSFC's 
pressure  v e s s e l s .  These vesse l s  r ep resen t  large s to rage  volumes of high-pressure gases t h a t  support test 
programs. Loss of t h i s  s to rage  capaci ty  would impact a l l  major tes t  programs. 

2. Repair High Pressure  Piping ............................................................. 645,000 

This p r o j e c t  provides f o r  the  r e p a i r  of  high-pressure systems including approximately 10.000 l i n e a r  

This p r o j e c t  continues the  r e p a i r  of  high-pressure systems which have d e t e r i o r a t e d  through age 
f e e t  of h igh- pur i ty  a i r  p iping and 2,000 l i n e a r  feet of gaseous ni t rogen piping and respec t ive  associa ted  
components. 
and heavy use  and do not  meet present-day American National Standards I n s t i t u t e  (ANSI) Code and NASA 
c e r t i f i c a t i o n  requirements. 
r e p a i r s  a t  an inc reas ing  rate. 

F a i l u r e s  and d e f e c t s  are being found which make i t  necessary t o  make cor rec t ive  
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3. Repair Roads and Paved Areas ............................................................ 265,000 

This p r o j e c t  provides f o r  t h e  r e p a i r  and/or r e sur fac ing  of approximately 71,000 square yards of 
d e t e r i o r a t e d  roads,  parking areas and hardstands a t  MSFC. The work c o n s i s t s  of r epa i r ing  damaged base 
courses ,  app l i ca t ion  o f  tack c o a t s ,  over laying with a s p h a l t i c  concre te  and/or a seal coa t ,  p a i n t i n g  of  parking 
s t r i p e s  and road markings, along with minor storm drainage improvements. These roads,  parking areas and 
hardstands have exceeded t h e  normal paving cycle  of 15 years .  

I. Michoud Assembly F a c i l i t y  (MAF) ........................................................... . $2,610,000 

1. Repair Second Floor West End Engineering Building (102) ................................. 740,000 

This p r o j e c t  conta ins  a complete and usable  element of mechanical, e l e c t r i c a l  and a r c h i t e c t u r a l  
r e p a i r s  t o  a s p e c i f i c  and separable  area of Engineering Building 102. Work includes  replacement of t r a n s i t e  
ductwork, i n s u l a t i o n ,  hangars,  dampers and accessor ies ;  e l e c t r i c a l  and cabl ing systems; c e i l i n g  and l i g h t i n g  
system; and components of  t h e  f i r e  suppression system on the  second f l o o r  west end of Building 102. Building 
102 houses o f f i c e  personnel -and computer hardware. 
bu i ld ing  r e h a b i l i t a t i o n s  have been performed. 

The bui ld ing is  over 40 yea rs  o l d  and no major i n t e r i o r  

2.  Repair F i r s t  Floor West End, Administration Building (101) .............................. 600,000 

This p r o j e c t  conta ins  a complete and usable  element of mechanical, e l e c t r i c a l  and a r c h i t e c t u r a l  
r e p a i r s  t o  a s p e c i f i c  and separable  area of Administration Building 101. 
supply/ re turn  duct  work, electrical  d i s t r i b u t i o n / c a b l i n g  system, e x i s t i n g  overhead c e i l i n g / l i g h t i n g  system, 
rework of the  overhead s p r i n k l e r  and f i re  alarm systems t o  accommodate the  new c e i l i n g  system, and r e p a i r  of  
the  walls and f l o o r s  i n  the  f i r e  damaged area a t  Columns 11-19. Building 101 houses o f f i c e  personnel and 
computer hardware. 
performed. 

Work includes  replacement of the  

The bu i ld ing  i s  over 40 years  o l d  and no major i n t e r i o r  bui ld ing r e h a b i l i t a t i o n s  have been 

............................................ 3. Repair Roof V2rtical Assembly Building (110) 530,000 

This p r o j e c t  provides f o r  replacement of t h e  roof of c r i t i ca l  production Vertical Assembly Building 
110 housing Cells A-F. The work includes  r igg ing  an i n t e r i o r  system f o r  c o l l e c t i o n  of p o t e n t i a l  f a l l i n g  
d e b r i s ;  i n s t a l l a t i o n  of a temporary personnel and material h o i s t  (215- feet- high) ;  replacement of 393 squares 
of bu i l t - up  roof ing including i n s u l a t i o n ,  f l a s h i n g  and broken concrete deck panels ;  and app l i ca t ion  of a 
r e f l e c t i v e  p ro tec t ive  coat ing.  The latest  
roof inspec t ion  revealed s o f t  s p o t s  and b l i s t e r s ,  moisture penetra t ion of p l i e s ,  se r ious  g rave l  d r i f t s  and 
exposed f e l t s .  

The roof has never been replaced s i n c e  i ts  i n s t a l l a t i o n  i n  1963. 
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4.  Repair HVAC Units  Manufacturing Building (103) .......................................... 740,000 

This p r o j e c t  replaces  17 60-ton packaged HVAC u n i t s  se rv ing  c r i t i c a l  production laboratory  and support 
areas wi thin  Manufacturing Building 103. Areas served are t h e  Clean Room, South Mezzanine, Thermal Pro tec t ion  
System (TPS) Components, TPS Cold Storage and North Mezzanine. Work a l s o  includes  r e p a i r  of de te r io ra ted  
insu la ted  ductwork and rebalancing of  systems. These HVAC u n i t s  have never been replaced s i n c e  i n s t a l l a t i o n  
( 1963-1965) . 

.................................................................. J. Stennis  Space Center (SSC) $975 , 000 

1. Canal and Waterway System Repairs ....................................................... 560,000 

This p r o j e c t  r e p a i r s  approximately 2 .5  miles of canal  system embankments and access roads,  s i x  
corrugated metal p ipe  drainage c u l v e r t s ,  approximately 500 feet of a concrete  paved d i t c h ,  and approximately 
4,300 sq. f t .  of t h e  d ischarge  flume a t  t h e  A-2 T e s t  Stand.  Erosion of canal banks, d e t e r i o r a t i o n  of concrete 
d i t c h e s  and c u l v e r t s  has  acce le ra ted  due t o  the  increased p rope l l an t  barge t r a f f i c  on the  canals. The 
increased frequency of test f i r i n g s  a t  the  A-2 test s tand has g r e a t l y  accelera ted  the  eros ion of the  subbase 
beneath the  concrete  d ischarge  flume and is inc reas ing  the  p o s s i b i l i t y  of co l l apse  of flume sec t ions  i n t o  the  
canal. I f  these  items are not co r rec ted ,  c e r t a i n  s e c t i o n s  of the  canals w i l l  become unnavigable. 

2.  Repair Roofs, Various Buildings ......................................................... 415,000 

This p r o j e c t  provides f o r  t h e  replacement of  100.000 sq .  f t .  of roof ing on the  Administration 
Building,  Building 1100, Environmental Laboratory, Building 1105 and the  Repair and Fabr ica t ion Shop, Building 
2201. Work includes  removal of e x i s t i n g  roof ing and i n s t a l l a t i o n  of new 5-ply "buil t-up" roof ing systems. 
The age of these  roofs  is over 20 yea rs  and f a i l u r e  t o  r e p a i r  w i l l  r e s u l t  i n  accelera ted  d e t e r i o r a t i o n  
producing roof leaks and p o t e n t i a l  damage t o  expensive e l e c t r o n i c  and l abora to ry  equipment. 

K .  Wallops F l i g h t  F a c i l i t y  (WFF) ............................................................... $2,110,000 

............................ 1. Resurface Launch Pad a t  National  S c i e n t i f i c  Balloon F a c i l i t y  725,000 

This p r o j e c t  provides f o r  t h e  resur fac ing  of the  launch pad, approximately 87,300 square yards,  a t  the  
National  S c i e n t i f i c  Balloon F a c i l i t y  i n  P a l e s t i n e ,  Texas. The work includes  the  placement of  a tack coat  and 
a paving f a b r i c  over t h e  e x i s t i n g  pavement and the  app l i ca t ion  of a two-inch bituminuous concrete  overlay.  
This area is the  primary launch f a c i l i t y  cr i t ical  fo r  balloon f l i g h t  opera t ions .  The su r fac ing  w i l l  provide a 
more durable  and smoother su r face  required t o  s a f e l y  launch balloons.  
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2. Repair Seawall .......................................................................... 700, ooo 
This p r o j e c t  provides f o r  t h e  r e p a i r  of the  Wallops I s l and  seawall t o  p r o t e c t  the  launch area 5 and 

assoc ia ted  f a c i l i t i e s .  
inc lude a l l  necessary excavation and f i l l .  
wall which is  becoming inc reas ing ly  vulnerable  due t o  beach eros ion and d e t e r i o r a t i o n  of the  e x i s t i n g  
p ro tec t ion  system. 

The const ruct ion w i l l  be i n  f r o n t  of and over the  e x i s t i n g  seawall. The p r o j e c t  s h a l l  
This work is  necessary t o  prevent o r  minimize storm damage t o  the  

Launch area 5 is  c u r r e n t l y  used f o r  approximately 18 t o  24 launches per  year .  

......................................................... 3. Repair Roofs, Various Buildings 685,000 

This p r o j e c t  r e p a i r s  t h e  roof areas on the:  Damage Control S t a t i o n  Building C-15, 3,124,  sq .  f t . ;  
Centra l  Heating Building D- 8 ,  6,138 sq. f t . ;  Auditorium and Post  Off ice  Building D-10, 10,400 sq.  f t . ;  Rocket 
Storage Building V-80, 6,100 sq .  f t . ;  and Technical Science Shop Building F-10, 43,500 sq.  f t .  These roofs  
are over 20 years  o ld  and are i n  a s ta te  of advanced d e t e r i o r a t i o n .  They requ i re  numerous patches and 
temporary r e p a i r s  yea r ly .  Proposed work w i l l  r e s t o r e  f a c i l i t y  i n t e g r i t y  and minimize p o t e n t i a l  Government 
property loss  due t o  water damage. 

MISCELLANEOUS PROJECTS NOT I N  EXCESS OF $l5O,OOO EACH ........................................... $1,440,000 

Tota l  ........................................................................................ $28,000,000 

FUTURE CoF ESTIMATED F U N D I N G  REQUIRED TO COMPLETE THIS PROJECT: 

An est imated $28,000,000 t o  $31,000,000 pe r  year w i l l  be required f o r  the  cont inuat ion of t h i s  e s s e n t i a l  
r e p a i r  program. 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: 

INSTALLATION: Various Locations 

Rehabilitation and Modification of Facilities, Not In Excess of $750,000 Per Project 

FY 1990 CoF Estimate: $36,000,000 

FY 1988: $30,972,000 FY 1989: $32,000,000 

COGNIZANT INSTALLATIONS/LOCATIONS OF PROJECT: Various Locations 

COGNIZANT HEADQUARTERS OFFICE: Office of Management 

SUMMARY PURPOSE AND SCOPE: 

These resources will provide for the rehabilitation and modification of facilities at NASA field installations 
and Government-owned industrial plants supporting NASA activities. 
facility rehabilitation and modification needs for FY 1990 that have been fully identified at the time of the 
submission of these estimates and are estimated not to exceed $750,000 per project. 
program may include some restoration of current functional capability but also includes enhancement of the 
condition of a facility so that it can more effectively accomplish its designated purpose or increase its 
functional capability. 

Included in this request are those 

The purpose of this 

PROJECT JUSTIFICATION: 

Based on the initial investment costs, the NASA Capital Type Property totals approximately $7.5 billion of 
which the physical plant comprises some $4.0 billion. 
of these facilities is required to accomplish the following: 

A continuing program of rehabilitation and modification 
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a. Pro tec t  t h e  c a p i t a l  investment i n  these  f a c i l i t i e s  by minimizing the  cumulative e f f e c t s  of wear and 
d e t e r i o r a t i o n .  

b.  Ensure t h a t  these  f a c i l i t i e s  are continuously a v a i l a b l e  and t h a t  they opera te  a t  peak e f f i c i e n c y .  

c.  Improve the  c a p a b i l i t i e s  and usefulness  of these  f a c i l i t i e s  and thereby mi t iga te  the  e f f e c t s  of 
obsolescence. 

d .  Provide a b e t t e r  and s a f e r  environment f o r  a l l  personnel.  

This program includes  only f a c i l i t y  r e h a b i l i t a t i o n  and modification work having an est imated cos t  not  i n  
excess of  $750,000. 
to-day f a c i l i t y  maintenance o r  by r e l a t e d  rou t ine  f a c i l i t y  work e f f o r t s  t h a t  are provided f o r  i n  o t h e r  than 
CoF estimates. 

The work is of such a na tu re  and magnitude t h a t  i t  cannot be accomplished by rou t ine  day- 

PROJECT DESCRIPTION: 

Proposed r e h a b i l i t a t i o n  and modification p r o j e c t s  f o r  FY 1990 t o t a l i n g  $36,000,000 are described under 
"PROJECT COST ESTIMATE.'' The t o t a l  program of  $36,000,000 has been d i s t i l l e d  from requests  of approximately 
$57,000,000 and represen t s  only a modest request  i n  r e l a t i o n  t o  the  backlog of  t h i s  type of  work. Based on 
r e l a t i v e  urgency and expected r e t u r n  on investment, the  p r o j e c t s  which comprise t h i s  request  are the  highest  
p r i o r i t y  requirements. 
cr i t ical  f a c i l i t i e s ,  program schedules,  and energy conservation ob jec t ives .  
c o s t  not  i n  excess of $l5O,OOO have no t  been ind iv idua l ly  described o r  i d e n t i f i e d  by cen te r .  
of  these  miscellaneous p r o j e c t s  is $l,72O,OOO. 

Deferra l  of t h i s  miss ion- essent ia l  work would adversely impact t h e  a v a i l a b i l i t y  of 
Only those p r o j e c t s  est imated t o  

The t o t a l  c o s t  

During t h e  course of  t h e  yea r ,  some rearrangement of p r i o r i t i e s  may be necessary.  
some of the  items t o  be accomplished. 
following broad ca tegor ies  of work are described f u r t h e r  i n  the  "PROJECT COST ESTIMATE:" 

This may force  a change i n  
Any such change w i l l  be accomplished wi thin  a v a i l a b l e  resources.  The 

a. U t i l i t y  Systems ........................................................................... $10,255,000 

b. F i r e  Detect ion/Protect ion Systems. ........................................................ 4,305,000 

c. General Purpose Buildings. .  ............................................................... 9,945,000 

d. Technical Bui ld ings/Structures  ............................................................ 10,900,000 

e. Pavements and Drainage .................................................................... 595,000 
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PROJECT COST ESTIMATE: 

A. Ames Research Center (ARC) .................................................................. $2,270,000 

1. Rehabilitation of Cafeteria Kitchen (N-235) ............................................. 600,000 

This project provides for the rehabilitation of the existing 23-year-old kitchen area of N-235. 
Numerous violations of State and Federal health, safety and fire codes relating to the preparation and serving 
of food have been cited. 
hardware, equipment, and fixtures, modifications to the serving areas, new walk-in refrigeratorlfreezer and 
modifications to the existing air-conditioning system and fire suppression system. 

The work will consist of a reconfiguration of the kitchen layout including new 

2. Modifications to the Telecommunications Gateway Facility (N-254) ........................ 600,000 

This project provides for modifications to the telecommunications gateway facility to provide a back- 
up air-conditioning system for electronic equipment, installation' of a new emergency power generator, an 
automated control system for both backup systems, reconfiguration of approximately 2,000 square feet (sq. ft.) 
of f loor  space on both the first and second floors and various safety-related modifications. This building is 
the main communication gateway facility for the west coast NASA communications system. These modifications 
will provide the required facility backup support and environmental control not currently existing and will 
provide for a more efficient use of existing space. 

3. Modification to the High-pressure Air System (N-231) .................................... 470,000 

This project provides for the installation of a new 12-inch diameter 3,000 pounds per square inch 
(psi) high mass flow bypass line between the existing high-pressure air storage facility and the existing 
10-inch line serving building N-231. This line will prevent the rapid l o s s  of pressure currently being 
experienced on the distribution system by the low mass flow rate users such as the Unitary Plan Wind Tunnel. 
This new line will provide a parallel flow path when required to permit undisturbed simultaneous operation by 
both types of service users. 

4. Rehabilitation of Building N-219 ........................................................ 600,000 

This project provides for the rehabilitation of approximately 6,000 sq. ft. of the first floor of 
N-219 into four large open office areas, a new technical library, and several general support areas. 
changes are necessary to allow consolidation of the Army Aviation Research and Technology Activity (ARTA) 
personnel into one building thus freeing space in N-206 and N-218 fo r  use by NASA. 
has the responsibility to house the Army ARTA Headquarters personnel. 

These 

By joint agreement, NASA 
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B. Dryden F l i g h t  Research F a c i l i t y  (DFRF) ...................................................... $1,230,000 

1. Modif icat ions f o r  F a c i l i t y  Sa fe ty ,  A i rc ra f t  Hangars ..................................... 490.000 

This p r o j e c t  provides f o r  t h e  i n s t a l l a t i o n  of a new hangar i n t eg ra t ed  o p t i c a l  flame de t ec to r  and alarm 
annunciation system f o r  hangars 4801, 4802, 4826 and 4832. 
compliance with the  NASA s a f e t y  s tandards  of  NHB 1700.1. To be provided a r e  new sensors ,  wir ing,  and 
annunciator panels .  

This system is  required t o  b r ing  the  hangars i n t o  

2. Rehab i l i t a t i on  of  t he  HVAC, Building 4800, Area A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  740,000 

This p r o j e c t  provides f o r  t h e  complete replacement of t he  e x i s t i n g  hea t ing ,  v e n t i l a t i n g ,  and a i r -  
condit ioning (HVAC) system with a new v a r i a b l e  a i r  volume system i n  22,000 square f e e t  of Building 4800, Area 
A .  Exis t ing  a i r  handlers ,  ductwork, and con t ro l s  w i l l  be replaced.  The e x i s t i n g  system i s  23 years  o l d  and 
can no longer  be maintained i n  a s a t i s f a c t o r y  working condi t ion .  
devices inc luding  a i r  handlers  w i l l  be replaced with dual  duct  va r i ab l e  a i r  volume equipment and cont ro ls .  

A l l  e x i s t i n g  ductwork and a i r  d i f fus ion  

C.  Goddard Space F l i g h t  Center (GSFC) .......................................................... $3,220,000 

1. Rehab i l i t a t i on  and Modification of  Electrical Systems, Buildings 3/14 ................... 730,000 

This p r o j e c t  provides f o r  t h e  r e h a b i l i t a t i o n  and modif icat ion of t he  28-year-old electrical systems i n  
the  Cent ra l  F l i g h t  Control and Range Operations Building (3)  and the  Spacecraft  Operations F a c i l i t y  ( 1 4 ) .  
Proposed work inc ludes  the  replacement of  120/208 v o l t  branch c i r c u i t  fused switches with c i r c u i t  breakers ,  
and the  i n s t a l l a t i o n  of  four  three- pole,  200 amp spare  branch c i rcu i t- breakers  i n  each of t he  following Load 
Centers: A6-14-4 (L2-14), B7-14-3 (P2-14). and A7-3C-5 (L2-3C); b)  t he  add i t i on  of two 1,500 KVA, 4160V/208V 
transformers,  and a 4,000 amp double ended load cen te r  t o  Building 14.  
breakers ,  automatic t i e  breaker ,  cabl ing  and o the r  a n c i l l a r y  items are provided. Modification of  1.000 
sq .  f t .  of an area t o  accommodate t h e  new electrical equipment is a l s o  included. 

Primary switches,  secondary main 

2. Modifications f o r  Automated Data Processing Equipment, Various Buildings ................ 650,000 

This p r o j e c t  provides f o r  t h e  modif icat ion of 27.000 sq .  f t .  of space i n  the  Technical Processing 
F a c i l i t y ,  Building 28, and 14,000 square f e e t  i n  t h e  Space P ro jec t s ,  Building 1, t o  accommodate the  re loca ted  
Science Computing Center and various t r a i n i n g  and development f a c i l i t i e s .  I n  add i t i on ,  32,000 sq .  f t .  i n  t he  
Space and Terrestrial Applicat ions F a c i l i t y  Building 22, and 12,000 sq.  f t .  i n  t he  Logis t ics  and Supply 
F a c i l i t y ,  Building 16w w i l l  be modified t o  accommodate Guest Inves t iga to r  F a c i l i t i e s ,  s torage  f a c i l i t i e s  and 
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relocated laboratories and offices. This project is a part of a long-range housing plan to accommodate the 
Space and Earth Sciences Directorate's Automated Data Processing Equipment (ADPE) operations into existing 
space without constructing new facilities. 

..................................... 410,000 3. Modifications to Environmental Test Laboratory (10) 

This project provides for the modifications to the heating, ventilating and air conditioning (HVAC) 
system serving the basement floor of the Environmental Testing Laboratory, Building 10. The work involves 
installing outside air ventilation ducts, air tempering, heating and cooling coils, controls, and modification 
of the air distribution, heating and ventilation systems. Existing ventilation is inadequate for housing 20 
employees, laboratories, and shops. Currently, the basement is periodically ventilated by exhaust fans which 
adversely impact temperature, humidity and pressure within the Building 7/10/15 complex. Proposed work is 
required to correct existing HVAC system deficiency and to provide adequate HVAC for employees. 

4. Modifications for Robotics Assembly and Servichg Simulation Facility (29) .............. 730,000 

This project provides for the modification of the Flight Hardware Bonded Storage Area of the 
Spacecraft Systems Development and Integration Facility by the addition of a mezzanine floor of 3.800 square 
feet, under the mechanical room. The additional floor includes 2,000 sq. ft. for automated data processing 
ADP support, and 1,800 sq. ft. of space for technical support. This project also provides for a 3,280 sq. ft. 
work station facility in the high bay area of this same room (the Flight Hardware Bonded Storage Area), a 
staging area of 960 sq. ft. at the end, and a staging area of 2,650 sq. ft. along the side and under the added 
mezzanine floor. This project is required to provide a Robotics Assembly and Servicing Simulation System for 
the development, analysis and verification of servicing procedures for the assembly and servicing of payloads 
on the Space Station. 

5. Modifications of Small Payload Assembly Area in 
Instrument Construction and Installations Laboratory (5) ................................ 700, ooo 
This project provides for the following facility work: (1) Convert 5,000 sq. ft. of office space in 

the west high bay of the Instrument Construction and Installation Laboratory Building 5, to clean work area 
for assembly and staging of small payloads including the installation of a 5-ton crane; (2) Rehabilitate and 
modify 5,000 sq. ft. of institutional support contractor's administrative/storage space in Building 5 to house 
offices displaced from west high bay of Building 5; and (3) Construct a 3,000 sq. ft. prefabricated metal 
facility on-grade east of Soil Conservation Service Road, and south of the Mobile Equipment Support Facility, 
Building 27, compound to house the displaced institutional Support contractor from Building 5. Provisions for 
power, lighting, heating, ventilating, air conditioning, plumbing, and fire protection/detection, are 
included. All supporting utilities shall be extended from the Center's distribution network as required. The 
proposed sequential moves are required to accommodate the small payload facility and is also part of the 
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Cente r ' s  long-range housing plan t o  recapture  premium space a t  the  main s i t e  f o r  consol idat ion of technical  
support  a c t i v i t i e s  without new const ruct ion.  

D.  Jet Propulsion Laboratory (JPL) ............................................................. $2,460,000 

1. Modifications t o  Buildings 168 and 169 .................................................. 700, ooo 

This p r o j e c t  w i l l  provide modifications t o  the  four th  f l o o r s  of the  Instrument Systems Laboratory, 
Building 168, and the  Earth and Space Science Laboratory, Building 169 t o  r e l o c a t e  the  Regional Planetary  
Image F a c i l i t y  (RPIF) p resen t ly  loca ted  i n  Space F l i g h t  Support, Building 264; and the  Multimission Image 
Processing Laboratory (MIPL) p resen t ly  housed i n  Space F l i g h t  Operations F a c i l i t y ,  Building 230. The work 
c o n s i s t s  of t h e  removal of e x i s t i n g  drywall p a r t i t i o n s  and the  add i t ion  of new p a r t i t i o n s  t o  s u i t  the  proposed 
f l o o r  p lan ,  inc luding i n s t a l l a t i o n  of new doors,  frames and hardware and the  modification of f loor ing  and 
c e i l i n g s  as necessary.  Modification of  t h e  HVAC, power, l i g h t i n g  and communication systems w i l l  be provided 
t o  support  the  new requirements. The re loca t ion  w i l l  permit  the  above groups t o  consol idate  t h e i r  opera t ions  
i n  a c e n t r a l  loca t ion  and thus  provide f o r  improved opera t iona l  e f f i c i ency  and e f fec t iveness  i n  performance of 
t h e i r  missions. 

2.  Modification of Mariner Road ............................................................ 380,000 

This p r o j e c t  w i l l  provide f o r  the  modification of  the  south s i d e  of Mariner Road and the  adjacent 
sidewalks i n  the  s e c t i o n  between Centra l  Engineering Building 301, and Earth Space Science,  Building 300. 
Approximately 660 l i n e a l  f e e t  of t ex tu red  concrete  walkway is  proposed. 
landscaping and street l i g h t  s tandards .  
Mariner and Surveyor Road, a very busy wai t ing area. 
i n  a segment west of Surveyor Road. 
immediately adjacent  t o  t h i s  segment of  Mariner Road. A s u b s t a n t i a l  s a f e t y  problem e x i s t s  when people walk i n  
the  narrow street a t  lunch and o t h e r  peak t r a f f i c  movement per iods .  This modification w i l l  channel pedest r ian  
t r a f f i c  onto a s a f e  walkway. 

This walkway w i l l  inc lude g r a t e s ,  
Also included is  a bus s top  s h e l t e r  on the  southeas t  corner of 

A new r e t a i n i n g  w a l l  and handra i l s  w i l l  be incorporated 
A population of over 2,000 people w i l l  be occupying the  bui ld ings  

3. Modifications of J a t o  Road, E a s t  Gate ................................................... 700, ooo 
The p r o j e c t  w i l l  provide the  following: (1) Modification of J a t o  Road fea tu r ing  an improved alignment 

and increased road width, t o  se rve  as the  main entry-way t o  the  Laboratory from the  East Gate. ( 2 )  Construction 
of off- road parking t o  f a c i l i t a t e  s e c u r i t y  checking of veh ic les  a t  the  East Gate. (3)  Construction of parking 
f o r  64 cars i n  t h e  area of  e x i s t i n g  J a t o  Road and por t ion  of Explorer Road e a s t e r l y  of Mariner Road junct ion.  
( 4 )  Light ing,  landscaping,  i r r i g a t i o n ,  handicapped parking and improved pedest r ian  and veh icu la r  access t o  
Laboratory F a c i l i t i e s  i n  t h e  p r o j e c t  area. The p r o j e c t  a l s o  requ i res  the  demolit ion of substandard 40-year-old 
Buildings 20, 23, 31, 32, 81 and 134, and const ruct ion of  r e t a i n i n g  walls along the  h i l l s i d e  and the  south edge 
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of the  rea l igned J a t o  Road. This modif ica t ion p r o j e c t  i s  a v i t a l  element improving the  vehicular  c i r c u l a t i o n  
system and parking a t  the  East Gate area. 

4 .  Modification of S i t e  Electrical Dis t r ibu t ion  System ..................................... 680,000 

This p r o j e c t  provides f o r  electrical  modifications which w i l l  e l imina te  66 k i l o v o l t  (kV) overhead 
feeders ,  combine l i g h t l y  loaded t ransformers ,  Banks 11 and 63, convert  the  power d i s t r i b u t i o n  a t  e l e c t r i c a l  
Bank 41  t o  a more r e l i a b l e  system, conver t  subs ta t ion  F from a 2.4kV t o  a 16.5kV system and upgrade 23 power 
d i s t r i b u t i o n  banks. The power demand from Substa t ion C has  decreased considerably with the  shutdown of a 
major por t ion  of  the  Wind Tunnel, Building 79. I n  add i t ion ,  the  removal of the  subs ta t ion  permits the  removal 
of the  las t  overhead power l i n e s .  This w i l l  i nc rease  the  power e f f i c i e n c y  and reduce power and maintenance 
c o s t s .  

E. Johnson Space Center (JSC) .................................................................. $3,500,000 

250, ooo 1. Modify F l i g h t  Control Room 1, Mission Control C e n t e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

This p r o j e c t  provides f o r  modif ica t ions  t o  F l i g h t  Control Room (FCR) 1 of the  Mission Control Center, 
Building 30, t o  support  replacement of obso le te  mission s t a t u s  d i sp lay l t r ack ing  equipment. 
inc lude replacement of d i sp lay  sc reens ,  screen wa l l s ,  and p ro jec t ion  platforms.  Work a l s o  includes  
modifications and improvements t o  the  electrical  power, l i g h t i n g ,  a i r- condi t ioning and f i r e  suppression 
systems . 

Modifications 

2 .  Modify Laboratory Support F a c i l i t y  (34) ................................................. 280,000 

This p r o j e c t  provides an environmentally con t ro l l ed  space t o  s t o r e  Space S t a t i o n  robo t i c  devices i n  
the  Laboratory Support F a c i l i t y ,  Building 34. Air- condit ioning w i l l  be provided f o r  the  remaining high-bay 
por t ion  of the  bui ld ing;  l i g h t i n g  and e l e c t r i c a l  provis ions  w i l l  be improved; and a soundproof w a l l  w i l l  be 
i n s t a l l e d  around the  l a r g e  transformers t h a t  must remain i n s i d e  t h i s  bui ld ing.  For added u t i l i z a t i o n  of t h e  
bu i ld ing  volume, a mezzanine of approximately 2,400 
l abora to ry  area. 

square f e e t  w i l l  be i n s t a l l e d  over the  e x i s t i n g  

420,000 3. Modify F i r e  A l a r m  and Detection System (WSTF) ........................................... 
This p r o j e c t  provides f o r  the  r e h a b i l i t a t i o n  of the  e x i s t i n g  obsole te  and unre l i ab le  f i r e  alarm and 

de tec t ion  system a t  the  White Sands T e s t  F a c i l i t y  (WSTF). 
smoke d e t e c t i o n  systems i n  the  bu i ld ings  and test c e l l s  with connection t o  a new c e n t r a l  console i n  the  
Emergency Center Building,  f a c i l i t y  112. 
systems and provide c a p a b i l i t y  f o r  expansion. 
r equ i re  t h a t  these  modifications be made f o r  s a f e t y  reasons.  

The work includes  i n s t a l l a t i o n  of new f i r e  and 

The new system a l s o  w i l l  supervise  and con t ro l  the  e x i s t i n g  Firex 
Problems a f f e c t i n g  the  r e l i a b i l i t y  of the  e x i s t i n g  system 
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4 .  Modifications f o r  Extravehicular  Ac t iv i ty  Systems ( 7 )  ................................... 720, ooo 
This p r o j e c t  is required f o r  Space S t a t i o n  (SS) crew support  subsystem t e s t i n g .  This p r o j e c t  w i l l  

modify t h e  20-foot vacuum chamber complex i n  the  C r e w  Systems Laboratory, Building 7 ,  t o  expand and upgrade 
the  e x i s t i n g  a i r l o c k  volumes. 
anteroom; i n s t a l l i n g  a lower l e v e l  e n t r y  room and providing access t o  the  e x i s t i n g  20-foot chamber; 
cons t ruc t ing  a crew lock,  incorpora t ing  an e leva ted  e n t r y  and donninglrescue room; i n s t a l l a t i o n  of an 
equipment lock and an observer lock and e n t r y  c lean room. 
S t a t i o n  a i r l o c k  systems, ex t raveh icu la r  mobi l i ty  windlair lock i n t e r f a c e s ,  a i r l o c k  system procedures, 
a s t ronau t s  opera t ion of ex t raveh icu la r  a c t i v i t y  systems and real-time reso lu t ion  of mission anomalies. 
system and a f i r e  d e t e c t i o n  system with alarms and suppression c a p a b i l i t y  are included. 

Work inc ludes  removing the  e x i s t i n g  10-foot chamber and 20-foot chamber 

T e s t  c a p a b i l i t i e s  w i l l  include man-rated Space 

A l i f t  

5. Rehab i l i t a t e  Centra l  Energy Management System ........................................... 700, ooo 
This  p r o j e c t  provides f o r  r e h a b i l i t a t i o n  of the  c e n t r a l  energy management system by replacing the  

e x i s t i n g  u t i l i t i e s  con t ro l  system (UCS) c e n t r a l  con t ro l  processor and pe r iphera l  equipment with increased 
capaci ty  t o  support  new bui ld ings  coming on l i n e .  The new equipment w i l l  c o n s i s t  of dual  c e n t r a l  con t ro l  
processors  and necessary pe r iphera l  equipment such as a system console,  d i sk  d r i v e s ,  c a r t r i d g e  t apes ,  
p r i n t e r s ,  terminal  s e r v e r s ,  and opera to r  monitor s t a t i o n s  i n  the  Centra l  Heating and Cooling P l a n t ,  
Building 24. E l e c t r i c a l  power w i l l  be backed up by a standby u n i n t e r r u p t i b l e  power supply. 

6. Modifications f o r  F i r e  P ro tec t ion ,  P r o j e c t  Management Building (1) ...................... 630.000 

This p r o j e c t  provides f o r  t h e  i n s t a l l a t i o n  of an automatic f i r e  s p r i n k l e r  system i n  the  Cen te r ' s  main 
adminis t ra t ion bui ld ing.  The p r o j e c t  work includes  the  i n s t a l l a t i o n  of s p r i n k l e r  heads, p ip ing modifications 
and connection t o  the  f i r e  p ro tec t ion  riser piping.  The e x i s t i n g  riser piping complies with the  appropr ia te  
s tandards  of the  National  F i r e  P ro tec t ion  Associat ion (NFPA). P ro jec t  work a l s o  involves removing asbes tos  
and w i l l  be accomplished dur ing off-working hours t o  minimize impact on opera t ions .  This work a l s o  provides a 
l e v e l  of  f i re  s a f e t y  equivalent  t o  NFPA Standard 101 f o r  t h i s  n ine- story  o f f i c e  bui ld ing.  

7.  I n s t a l l a t i o n  of  Automatic S p r i n k l e r  System (37) ......................................... 500, ooo 
This p r o j e c t  provides f o r  t h e  i n s t a l l a t i o n  of an automatic s p r i n k l e r  system i n  the  L i fe  Sciences 

Laboratory,  Building 37. Approximately 83,000 sq .  f t .  of o f f i c e  and laboratory  area w i l l  be protected by the  
new s p r i n k l e r  system. The work a l s o  w i l l  inc lude spo t  removal of asbes tos  i n  the  c e i l i n g s  t o  f a c i l i t a t e  
i n s t a l l a t i o n  of the  s p r i n k l e r  system. 
of p ro tec t ion  f o r  t h i s  bu i ld ing  and w i l l  b r i n g  the  f a c i l i t y  i n t o  compliance with appl icable  codes. 

The i n s t a l l a t i o n  of  automatic s p r i n k l e r s  provides the  necessary l e v e l  
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F. Kennedy Space Center (KSC) (MG-0794). ....................................................... $3,990,000 

1. Modify Supply Warehouse #1 f o r  Space S t a t i o n  Spares ..................................... 515,000 

This p r o j e c t  w i l l  provide f o r  modifications t o  Supply Warehouse #1 t o  a i r- condi t ion approximately 
3O,OOO s q .  f t .  of e x i s t i n g  s to rage  space t o  accommodate Space S t a t i o n  l o g i s t i c a l  and f l i g h t  hardware spares .  
The space w i l l  be u t i l i z e d  t o  support  l o g i s t i c s  and resupply opera t ions ,  material handling and s t ag ing ,  
processing and s to rage .  Ex i s t ing  and planned f a c i l i t i e s  capable of supporting Space S t a t i o n  a c t i v i t i e s  a t  KSC 
are required t o  support  ongoing Space Transpor ta t ion System (STS) opera t ions .  This f a c i l i t y  w i l l  provide 
s to rage  space f o r  severa l  thousand o r b i t a l  replacement l i n e  items. 

2. Modify Supply Building M7-505 f o r  Space S t a t i o n  Logis t ics  ............................... 695,000 

This p r o j e c t  w i l l  provide f o r  modifications t o  Building M7-505 t o  support  Space S t a t i o n  l o g i s t i c s /  
resupply opera t ions ,  material handl ing/s taging,  processing and s to rage .  Approximately 16,000 sq .  f t .  of space 
w i l l  be a i r- condi t ioned and w i l l  inc lude i n t e r n a l  bu i ld ing  modif ica t ions ,  ductwork, a i r- handler  i n s t a l l a t i o n  
and the  extension of a c h i l l e d  water p i p e l i n e  from the  Operations and Checkout (O&C) Building. The c h i l l e d  
water p i p e l i n e  w i l l  replace  two e x i s t i n g  c h i l l e r s  which have exceeded t h e i r  use fu l  l i f e  expectancy and are i n  
need of replacement. 
required t o  support  ongoing STS operations/payloads.  

Existingyplanned f a c i l i t i e s  capable of supporting Space S t a t i o n  a c t i v i t i e s  a t  KSC are 

3. Modify Advanced Telescope Mount (ATM) Clean Room Crane (M7-355) ......................... 365 , 000 

This p r o j e c t  w i l l  upgrade the  ATM cleanroom located on the  w e s t  s i d e  of the  O&C Building High Bay. 
Included i n  t h i s  upgrade are s t r u c t u r a l  modifications t o  the  second l e v e l  framing and the  add i t ion  of four  new 
columns. The e x i s t i n g  pe r fo ra ted  f l o o r  panels  w i l l  be replaced t o  achieve a class 10,000 (10K) cleanroom 
environment. 
w i l l  be provided t o  maintain the  cleanroom environment during component en t ry .  Since the  cleanroom can 
r e a d i l y  provide a c l a s s  10K c l e a n l i n e s s  r a t i n g ,  i t  i s  the  only place  i n  the  O&C bui ld ing where payloads 
requ i r ing  t h i s  c a p a b i l i t y  can be in tegra ted .  Increas ing the  crane capaci ty  t o  5- tons w i l l  allow the  heavier ,  
c l e a n l i n e s s  s e n s i t i v e  type payloads, such as t e l escopes ,  t o  be in tegra ted  i n  the  cleanroom. 

The e x i s t i n g  1- ton crane w i l l  be replaced with a 5-ton crane and a pressure- control led  anteroom 

4 .  Modify Launch Complex 39 (LC- 39) F i r e  A l a r m  System ...................................... 
This p r o j e c t  provides f o r  t h e  replacement of t h e  e x i s t i n g  f i r e  alarm con t ro l  and monitoring systems a t  

LC-39 f a c i l i t i e s  with a computer-managed c e n t r a l i z e d  system which complies with the  requirements of National 
F i r e  P ro tec t ion  Associat ion (NFPA) f o r  a c e n t r a l  supervis ing s t a t i o n .  The e x i s t i n g  alarm systems are 
u n r e l i a b l e  and do not provide f o r  t imely and e f f i c i e n t  evaluat ion of f i r e  s i g n a l s ,  and have become so obsole te  
t h a t  repair par t s  are becoming d i f f i c u l t ,  if not impossible,  t o  ob ta in .  The e x i s t i n g  systems do not  have the  
c a p a b i l i t y  of monitoring ind iv idua l  alarm zones and cannot support t h e  new f a c i l i t i e s  t h a t  are coming on l i n e .  

CF 12-9 



5. Modify LC-39 Helium Converter Compressor Facility (CCF) ................................. 720, ooo 
This project upgrades the existing CCF by integrating two additional helium compressors, manifold 

piping, valves, and instrumentation into the existing system. The shelter will be expanded to house the new 
compressors and additional area will be provided for tube bank trailers to allow increased helium induction. 
The existing 22-year-old compressors have been derated, spare parts are limited and reliability is inadequate 
to meet the helium requirements for the current STS "launch-scrub-turnaround" scenario. 

6. Upgrade Fire Detection System, Solid Rocket Booster (SRB) Rotation & Surge Buildings .... 495 9 000 

This project provides for modifications to the fire detection, alarm, and reporting system in the SRB 
Rotation Building and Surge Buildings to provide a centralized, automatic, reliable system which alarms and 
evacuates all buildings in this area. The project includes the installation of ultraviolet and infrared 
sensors and the relocation of the control panel from the Rotation Building. Currently, the Rotation Building 
is provided with a fusible link automatic sprinkler system. Due to the lack of heat shields and large open 
volume of the facility, a major fire could occur prior to system activation and, thereby, a high probability 
of SRB ignition before evacuation. The Surge Buildings are not equipped with automatic detection and, as a 
result, a minor fire could burn unnoticed. In addition, the present complement of manual pull stations does 
not ring evacuation bells at any other nearby facilities, thus exposing personnel to SRB hazards should 
ignition occur. 

7. Rehabilitate Communication Maintenance and Storage Facility (MG-0791) ................... 475 9 000 

This project provides for the general rehabilitation of the 23-year-old Communication Maintenance and 
Storage Building to provide economical and efficient operation of communications maintenance in support of 
Shuttle launches. The air-conditioning system and lighting are insufficient for operations and floor space is 
poorly configured. The rehabilitation includes the air-conditioning system, lighting, floors and walls and 
external parking lot paving. 

G. Langley Research Center (LaRC) .............................................................. $3,335,000 

...................................... 1. Modifications to the 22-Inch Helium Tunnel (1247B) 335 t 000 

This project provides modifications to the 22-Inch Helium Tunnel to provide a Mach 15 nozzle to fit 
within the existing tunnel configuration. Work includes the design, fabrication, and installation of the Mach 
15 nozzle. This facility is the only high Mach number facility with the freestream flow within the shock 
layer of a thermally and calorically perfect model. 
number/Reynolds number range that is not presently available. 

The proposed modifications will provide data in the Mach 
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2. Modifications t o  the  8-Foot Transonic Pressure  Tunnel (640) ............................. 725 , 000 

This p r o j e c t  provides f o r  modifications t o  enhance flow q u a l i t y  i n  the  tunnel  test  sec t ion .  
Modifications include the  removal of e x i s t i n g  d i f f u s e r  s p o i l e r s ,  f a b r i c a t i o n  and i n s t a l l a t i o n  of  a remotely 
con t ro l l ed ,  two-wall ad jus tab le  choke. Modifications w i l l  improve flow q u a l i t y  i n  the  test s e c t i o n ,  provide 
high- qual i ty  test  c a p a b i l i t y  f o r  performing laminar flow research,  code v a l i d a t i o n  experiments and flow 
d iagnos t i c  measurements. 

3. Rehab i l i t a t ion  of S t ruc tu res  and Materials Research Laboratory (1148) ................... 595 9 000 

This p r o j e c t  provides f o r  the  r e h a b i l i t a t i o n  of 6.800-sq. f t .  of o f f i c e  and laboratory  space. Work 

The l abora to ry  is over 45 years  o ld  and has 
includes  re fu rb i sh ing  walls,  c e i l i n g s ,  windows, l i g h t s ,  rest rooms, f i r e  e x i t s ,  heat ing,  v e n t i l a t i n g  and air-  
condi t ioning system, plumbing systems and electrical c i r cu i t s .  
not  been upgraded s i n c e  i t s  o r i g i n a l  const ruct ion.  

4.  Rehab i l i t a t ion ,  Model Support System, 12-foot Low-Speed Tunnel (644) . . . . . . . . . . . . . . . . . . . . 615,000 

This p r o j e c t  provides f o r  the  r e h a b i l i t a t i o n  and upgrade of t h e  model support  system capable of 
automatic p i t c h  and yaw changes during tunnel  runs and manual roll changes between tunnel  runs. Work includes  
f a b r i c a t i o n  and i n s t a l l a t i o n  of a new model support  system. The e x i s t i n g  model support  system is severe ly  
d e t e r i o r a t e d ,  which r e s u l t s  i n  l a r g e  to le rances  making i t  d i f f i c u l t  t o  accura te ly  set and hold model angles 
dur ing tunnel  runs.  The new model support  system w i l l  allow the  f a c i l i t y  t o  meet cur ren t  and projected 
research needs. 

5.  Modifications t o  t h e  A i r c r a f t  Noise Reduction Laboratory (1208) ......................... 385,000 

This p r o j e c t  provides modifications t o  ob ta in  high-subsonic flow (MACH 0 . 9 )  though an e x i s t i n g  12-inch 
diameter nozzle i n  the  anechoic test chamber. To achieve the  enhanced flow condi t ions .  The e x i s t i n g  a i r  
supply system w i l l  be upgraded with a new 10-inch l i n e ,  new i s o l a t i o n  values ,  f i l t e r s ,  and con t ro l s .  
Addi t ional ly ,  the  e x i s t i n g  12-inch nozzle assembly w i l l  be modified t o  achieve MACH 0 .9  flow by adding a new 
s e t t l i n g  chamber and nozzle i n s e r t .  

6. Modifications t o  t h e  Centra l  S c i e n t i f i c  Computing F a c i l i t y  (1268 and 1268A) ............. 450,000 

This p r o j e c t  provides modifications t o  upgrade the  f i r e  p ro tec t ion  system and a l t e r n a t e  power source 
serving t h i s  f a c i l i t y .  The computer equipment i n  t h i s  f a c i l i t y  supports  a l l  of Langley's  programs involving 
a n a l y t i c a l  and engineer ing s t u d i e s .  
p a r t s  are no longer a v a i l a b l e .  

The e x i s t i n g  f ire pro tec t ion  system i s  obso le te  and many replacement 
The e x i s t i n g  a l t e r n a t e  power source does no t  provide the  adequate capaci ty  t o  
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keep c r i t i ca l  equipment running dur ing l o c a l  subs ta t ion  outages.  This p r o j e c t  w i l l  ensure system e f f i c i e n c y ,  
r e l i a b i l i t y  and s a f e t y .  

7. Modifications t o  t h e  480 Volt Power Supply Serving Building (1212) ...................... 230, ooo 
This p r o j e c t  provides modif ica t ions  t o  upgrade the  f i r e  p ro tec t ion  and backup power systems. The 

modifications t o  t h e  20-year-old f i r e  p ro tec t ion  system include removal of the  e x i s t i n g  high-voltage obsole te  
equipment and replacement with a new low vol tage  system of smoke d e t e c t o r s ,  c o n t r o l s ,  wiring and conduit .  The 
e x i s t i n g  backup power source w i l l  be modified t o  inc rease  the  "standby" power ava i l ab le  f o r  c r i t i c a l  
app l i ca t ions .  The e x i s t i n g  a l t e r n a t e  power source does not  provide adequate capaci ty  t o  power a l l  c r i t i c a l  
equipment should a l o c a l  s u b s t a t i o n  outage occur. 

H.  L e w i s  Research Center (LeRC)  ................................................................ $3,615,000 

1. Rehab i l i t a t ion  of  P r o t e c t i v e  Relay System, Substa t ion "A '  (200) ......................... 690,000 

This p r o j e c t  provides f o r  r e h a b i l i t a t i o n  of the  p r o t e c t i v e  r e l a y  system a t  Substa t ion "A". Work 
includes  replacement of two 138 kV disconnect  swi tches ,  i n s t a l l a t i o n  of communications re lay ing  l i n k  between 
the  power u t i l i t y  company and t h e  subs ta t ion ,  r e l ay ing  improvements f o r  l i n e  p ro tec t ion ,  breaker f a u l t  pro- 
t e c t i o n ,  transformer d i f f e r e n t i a l  and backup p ro tec t ion ,  t r a n s f e r  t r i p  and breaker con t ro l  improvements. The 
p resen t  subs ta t ion  conf igurat ion and re lay ing  arrangements causes outages and e l e c t r i c a l  i n s t a b i l i t y  problems 
between s u p p l i e r  and t h e  large wind tunnel  d r i v e  motors. Addi t ional ly ,  p o t e n t i a l  f a u l t s  can cause shutdown of 
many c r i t i ca l  loads a t  the  cen te r .  

2 .  Rehab i l i t a t ion  of  Mechanical Systems, Engine Components 
Research Laboratory (ECRL) (102) ...................................................... 720, ooo 

This p r o j e c t  provides f o r  the  r e h a b i l i t a t i o n  of mechanical and e l e c t r i c a l  systems. Work includes  
i n s t a l l a t i o n  of  new atmospheric exhaust  s t ack  f o r  ce l l  1, separa te  new 150 pounds p e r  square  inch gauge ( p s i g )  
combustion a i r  s e r v i c e  t o  both c e l l s ,  and new s e p a r a t e ,  increased electrical  se rv ices  t o  each cel l .  This 
r e h a b i l i t a t i o n  w i l l  a l s o  provide f o r  separa t ion  of exhaust cool ing water r e t u r n  from the  e x i s t i n g  72-inch 
diameter a l t i t u d e  exhaust l i n e .  The new exhaust  cooling water r e t u r n  l i n e  w i l l  prevent f u r t h e r  corrosion of 
t h e  e x i s t i n g  a l t i t u d e  exhaust system. A t  p resen t ,  the  inadequate and combined mechanical and e l e c t r i c a l  
s e r v i c e s  t o  the  test cells hinder  o r  p r o h i b i t  concurrent  t e s t i n g ,  l i m i t i n g  usefulness .  The separa t ion of 
mechanical and electrical systems se rv ing  cells  1 and 2 w i l l  permit increased use ,  f l e x i b i l i t y  and 
p roduc t iv i ty .  
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3. Modifications to Chilled Water Plant, South Area ....................................... 500, ooo 
The Project provides for the installation of two 600-ton chillers. Work includes one chilled water 

recirculating pump, one cooling tower water booster pump, a 14-inch diameter interconnecting water return line 
and associated piping, electrical cabling, controls, and instrumentation for a complete system operation. 
Removal of two 180-ton chillers, with associated piping and controls is also included. 
will result in a reduction in electrical power consumption and much lower maintenance costs. 

These modifications 

4. Rehabilitation of Vacuum Facilities, Electric Propulsion 
Research Building (EPRB) (16) ......................................................... 710,000 

This project rehabilitates five vacuum facilities in the EPRB and includes replacement, modernization 

The chambers are approximately 25 
and addition of various instrumentation, relays, programmable controllers, graphic and annunciator panels, 
vacuum gate valves, blower/roughing pumps, oil diffusion pumps and wiring. 
years old. Mechanical components need replacement and instrumentation and controls need modernization to 
improve space simulation capabilities and to relieve present overscheduling in the large vacuum tanks. 

5. Rehabilitation of Proprietary Protective Signaling System ............................... 355 9 000 

This project provides a signaling system for fire protection to all the Lewis Research Center 
facilities. 
up equipment for emergency use. 
alarm monitoring system. 
tions to the Fire Station. The installation of this system will provide the Center with an emergency 
communication system to increase safety and protection fo r  property assets. 

Work includes installing new signaling panels, new emergency voice communication system and back- 
Currently less than half of the Center is protected by a proprietary fire 

Additionally, the Center does not have a system of dedicated emergency communica- 

640,000 

This project provides for the rehabilitation of the Drop Tower which is used for Microgravity Science 

6. Rehabilitation of Drop Tower Building (45) .............................................. 

and Applications research. Work includes rehabilitation of roof, windows, siding, floors, foundation walls, 
electrical and mechanical systems. This project also provides construction of an 850-SS. ft. addition with 
retaining walls. The building addition will be used for experimental build-up, assembly, check-out and 
testing of hardware for reduced gravity research in fluid behavior and combustion. This building was 
constructed in 1945 and rehabilitation is required to correct deteriorated and nonfunctional systems. 
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I. Marshall Space F l i g h t  Center (MSFC) ......................................................... $3,900,000 

1. Modifications f o r  O r b i t a l  Maneuvering Vehicle (OMV) Avionics/Software 
V e r i f i c a t i o n  Laboratory (4476) ........................................................ 690,000 

This p r o j e c t  w i l l  modify the  c e n t e r  s e c t i o n  of Building 4476 f o r  t h e  OMV f l i g h t  type avionics  
laboratory .  Approximately 5,000 sq .  f t .  i s  required which includes  r a i s e d  f l o o r  a reas ,  3-phase, 208-voit.  
200-amp power, a i r- condi t ioning,  l i g h t i n g  and i n t e r n a l  bui ld ing r e h a b i l i t a t i o n .  The OMV avionics lsof tware  
v e r i f i c a t i o n  l abora to ry  is  required f o r  long-term sus ta in ing  engineering.  This simulation laboratory  w i l l  
v e r i f y  hardware/software/interface changes, provide c a p a b i l i t y  t o  resolve  i n f l i g h t  anomalies and provide 
q u a l i t y  assurance and enhance s a f e t y .  

2. Rehab i l i t a t e  Surface  Treatment F a c i l i t y  (4760) .......................................... 730,000 

This p r o j e c t  provides f o r  the  genera l  r e h a b i l i t a t i o n  of the  nor th  l i n e  surface  treatment tanks.  The 
e f f o r t  w i l l  inc lude c leaning,  r epa i r ing ,  pa in t ing ,  and i n s u l a t i n g  the  e x t e r i o r  of e igh t  process tanks;  
replacing tank l i n e r s ;  r ep lac ing  d e t e r i o r a t e d  process piping and pumps; replacing 14-foot-wide r o l l u p  door 
with a 20-foot door on t h e  nor th  s i d e  o f  t h e  p a i n t  shop; removing a drying oven; pa in t ing  t h e  i n t e r i o r  su r face  
treatment por t ion  of  Building 4760; r ep lac ing  f l o o r  g r i d ;  and replacing d e t e r i o r a t e d  electrical and v e n t i l a -  
t i o n  systems. The cor ros ive  na tu re  of t h e  environment i n  t h i s  su r face  treatment f a c i l i t y  has severe ly  
d e t e r i o r a t e d  t h i s  equipment. Expedient r e p a i r  w i l l  continue u n t i l  t h i s  genera l  r e h a b i l i t a t i o n  can be 
accomplished. 

....................................................... 3. Rehab i l i t a t e  Office Building 4666 390,000 

This p r o j e c t  w i l l  provide fo r  t h e  rehabilitationlupgrading of approximately 45,000 sq. f t .  of Building 
4666. 
r e fu rb i sh ing  and modifying the  power systems and i n t e r i o r  pa in t ing .  
and improve the  genera l  condi t ions  and appearance of the  o f f i c e  and computer areas t o  promote employee morale 
and p roduc t iv i ty ,  t o  provide f o r  more e f f e c t i v e  u t i l i z a t i o n  of the  l imi ted  e x i s t i n g  space and t o  f a c i l i t a t e  
personnel r e loca t ion  i n  response t o  f u t u r e  work assignment and organizat ional  s h i f t s .  

The work inc ludes  removing and r e l o c a t i n g  p a r t i t i o n s ,  renovating and v e n t i l a t i n g  rest room areas, 
Rehab i l i t a t ion  is  required t o  modernize 

4.  Modification t o  S t r a y l i g h t  T e s t  F a c i l i t y  (4487). ........................................ 740,000 

This p r o j e c t  provides f o r  upgrading S t r a y l i g h t  Test F a c i l i t y  t o  provide add i t iona l  pumping c a p a b i l i t y ,  
a repressur iza t ion  system and o i l  b a f f l e i n g  f o r  the  vacuum chamber. The room a l s o  w i l l  be modified t o  become 
a class 10K clean room and support  u t i l i t i e s  such as power, water, computer i n t e r f a c e  and e l e c t r i c a l  con t ro l s  
which w i l l  be i n s t a l l e d  as required.  A lOOK c lean  room laboratory  w i l l  be b u i l t  t o  provide an area f o r  test 
art icle buildup and cleanup before  ent rance  i n t o  the  1 0 K  c lean room. The S t r a y l i g h t  T e s t  F a c i l i t y  is required 
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t o  provide needed s t r a y l i g h t  t e s t i n g  i n  support  of o p t i c a l  payloads such as the  Hubble Space Telescope. 
S t r a y l i g h t  con t ro l  is c r i t i c a l  t o  support  p resen t  mission success and w i l l  a l s o  provide a means t o  a i d  
research and development f o r  a l l  f u t u r e  missions.  

5. Modification of Design and Analysis Computer F a c i l i t y  (4610) ............................ 680,000 

This p r o j e c t  provides f o r  modifications i n  Building 4610 t o  i n s t a l l  a 500-kilovoltamps (kVA) 
u n i n t e r r u p t i b l e  power system (UPS). The UPS b a t t e r y  pack, switching gear and emergency generator w i l l  be 
located i n  a p r o t e c t i v e  enclosure  on ground l e v e l ,  south  of  Building 4610. 
vol tage  f l u c t u a t i o n s  from storms o r  electrical  system problems r e s u l t  i n  i n t e r r u p t i o n  t o  the  equipment. 
h a l f  day o r  more can be required t o  recover t o  opera t iona l  s t a t u s .  
days of productive manpower are l o s t  f o r  each outage. 

P resen t ly ,  electrical outages o r  

Data /programs and approximately 35 m a n -  
A 

A UPS w i l l  e l iminate  t h i s  se r ious  problem. 

6. Rehab i l i t a t e  Building 4250 f o r  Administrat ive Support ................................... 670,000 

This p ro jec t  provides f o r  the  r e h a b i l i t a t i o n  and modification of both the  i n t e r i o r  and e x t e r i o r  of  
Building 4250 including u t i l i t i e s ,  HVAC, l i g h t i n g ,  rest room f a c i l i t i e s ,  p a r t i t i o n s ,  f l o o r s  and c e i l i n g s .  
Building ent rances ,  parking areas and access roads w i l l  be upgraded and expanded. 
const ructed i n  1962 p r imar i ly  f o r  use as a f a c i l i t y  maintenance shop and supporting o f f i c e  area. 
are o ld  and inadequate f o r  c u r r e n t  and planned use .  
b r ing  i t  up t o  acceptable s tandards  f o r  use as genera l  o f f i c e  space. 

Building 4250 was 
The systems 

A genera l  r e h a b i l i t a t i o n  of  t h e  bui ld ing is  required t o  

J .  Michoud Assembly F a c i l i t y  (MAF) ............................................................. $1,295,000 

................................................................. 425,000 1. Modify F i r e  Water Pumps 

This p r o j e c t  provides f o r  r e loca t ion  of t h r e e  2.000-gallons pe r  minute (gpm) f i r e  water pumps from 
Building 239 t o  Building 201. Work includes  pump modif ica t ions ,  r e loca t ion  of one d i e s e l  backup power 
genera tor ,  lowering two 54-inch pipes  connecting Buildings 239 and 201 sumps and i n s t a l l a t i o n  of a new con t ro l  
system. 
during heavy r a i n f a l l .  Relocation of the  pumps t o  prevent c a v i t a t i o n ,  which r e s u l t s  from a decrease of the  
Borrow P i t  water l e v e l ,  w i l l  maintain the  needed Building 103 f i r e  p ro tec t ion  requirement a t  the  s a f e  l e v e l  of  
6,000-gpm f o r  a 4-hour per iod.  

Maintaining a minimum water l e v e l  i n  t h e  Borrow P i t  i s  c r i t i ca l  t o  maximizing Building lo3 drainage 

230, ooo 2.  Modify Substa t ion No. 43 ................................................................ 
This p r o j e c t  provides backup transformers t o  production c r i t i ca l  Buildings 451 and 452. The work 

includes  i n s t a l l a t i o n  of a 750-kVA transformer,  extension of a e x i s t i n g  p i l e  supported concrete foundation, 
i n s t a l l a t i o n  of a 13.8-kV switch and the  480V switch gear ( c i r c u i t  breakers ,  panels ,  cab ine t s ,  e t c . ) .  
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Substa t ion 43. a single-ended 750-kVA u n i t ,  provides power t o  l i q u i d  hydrogen (LH2) Pneumatic T e s t  Facil i t ies 
i n  Buildings 451 and 452. 
test opera t ions .  

Production outages are required f o r  subs ta t ion  maintenance which delay c r i t i c a l  

3. Rehab i l i t a t e  E a s t  Master Switchgear ..................................................... 640,000 

This p r o j e c t  provides f o r  t h e  r e h a b i l i t a t i o n  of  t h e  East Master Substa t ion by the  replacement of the  
Work a l s o  13.8 kV electric power switchgear served by feeders  8-17 i n  t h e  subs ta t ion  con t ro l  s h e l t e r .  

inc ludes  rep lac ing  assoc ia ted  equipment and cab ine t s ,  adds power f a c t o r  capac i to r s ,  and provides the  
c a p a b i l i t y  t o  switch e x i s t i n g  power f a c t o r  co r rec t ion  equipment from temporary connections t o  dedicated 
breakers .  
i n  Building 103 of  MAF. 
parts are d i f f i c u l t  t o  ob ta in .  Rehab i l i t a t ion  of t h e  subs ta t ion  w i l l  minimize p o t e n t i a l  production 
d i s rup t ions  o r  shutdowns because of t h e  f a i l u r e  of c r i t i ca l  subs ta t ion  equipment. 

The E a s t  Master Substa t ion is  the  primary source of e l e c t r i c a l  power f o r  t h e  production f a c i l i t i e s  
The switchgear and r e l a t e d  equipment i s  over 35 years  o ld ,  d e t e r i o r a t e d ,  and spare  

K .  S tenn i s  Space Center (SSC) .................................................................. $2,200,000 

450,000 1. Rehab i l i t a t ion  of B-2 T e s t  P o s i t i o n ,  Building 4220 ...................................... 
This p r o j e c t  provides f o r  r e h a b i l i t a t i o n  of  t h e  S t a t i c  F i r i n g  T e s t  Stand Centra l  Core and Pos i t ion  

B-2. Work includes  removal of asbes tos  under the  checker p l a t e  f l o o r  on Level 11; i n s t a l l a t i o n  of  cen t ra l i zed  
HVAC system i n  t h e  Center Core; and i n s t a l l a t i o n  of gr id- type drop c e i l i n g s .  This f a c i l i t y  was constructed i n  
1966 and continuous exposure t o  adverse environmental condi t ions  has r e s u l t e d  i n  s i g n i f i c a n t  and extensive  
corros ion and d e t e r i o r a t i o n  on t h e  B-2 p o s i t i o n  and most of i ts  supporting f a c i l i t i e s .  The supporting 
s t r u c t u r e s ,  systems, and areas r e q u i r e  r e h a b i l i t a t i o n  i n  o rde r  t o  adequately maintain cur ren t  engine test 
programs. 

.................................... 450,000 2. Modification of U t i l i t y  Control  System, Tes t  Complex 

This p r o j e c t  w i l l  provide f o r  expansion of t h e  U t i l i t y  Control System (UCS) i n  t h e  S h u t t l e  Main Engine 
Tes t  Complex B.  
compatible with t h e  e x i s t i n g  UCS. 
manpower and provide f o r  automatic monitoring and con t ro l  of systems t o  optimize energy u t i l i z a t i o n  i n  
c r i t i ca l  t e s t - r e l a t e d  u t i l i t y  systems. 

Modifications w i l l  inc lude 450 con t ro l  and sensor  p o i n t s ,  w i r e  and a n c i l l a r y  equipment t o  be 
The UCS is needed i n  the  B Complex t o  optimize opera t ion and maintenance 

3. Rehab i l i t a t ion  of Heating Systems, Maintenance/Logistics Support Area ................... 710,000 

This p r o j e c t  provides f o r  i n s t a l l a t i o n  of ind iv idua l  hea t ing  systems i n  the  maintenance and l o g i s t i c  
support  area. Related modifications w i l l  be made i n  Building 2101, Hydroscience Center; Building 2105, 
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Engineering and Logistics Building; Building 2201, Repair and Fabrication Shop (Site Maintenance); Building 
2203, Flammable Material Storage Building; Building 2205, Repair and Fabrication Shop; and Building 2206, 
Repair and Fabrication Shop (Paint). The work includes necessary natural gas supply piping, gauges, controls, 
water piping and individual boilers for each building. The existing inefficient underground high temperature 
hot water (HTHW) system will be shut down after completion of this project. This will eliminate the high heat 
loss  from the underground system and provide systems that can be effectively and efficiently controlled. 

4. Modification of Sanitary Sewer System ................................................... 170, ooo 
This project provides for the sanitary sewer tie-in of three buildings (Test Support Operations 

Included in this project is the installation of a 200-gpm lift station, 6,000 linear feet of 
Building, Building 3305, and Building 8201) into the existing sanitary sewer system lift station #1 north of 
Road "L." 
four-inch polyvinyl chloride (PVC) force main, a collection system consisting of 1,700 linear feet of 6-inch 
diameter PVC gravity flow lines and five sewer manholes. All of the buildings in this area are currently on 
separate septic tanks and leach fields. 
Federal, State, and local regulations. 

The implementation of this project will enhance compliance with 

5. Modification of Diagnostic Testbed Fac. for Development of Plume Diagnostic Sensors ..... 420,000 

The project consists of modifying and expanding the existing Diagnostic Testbed Facility to provide a 
capability to perform advanced plume diagnostic instrumentation experiments and sensor development. 
includes an additional thruster test fixture; experiment test fixture; vitrolic joint (VJ) oxidizer tank; fuel 
tank; VJ pipe, valves, and fittings; inert gas pressurant system, controls and instruments; fire protection 
system; control/work room; data acquisition and analysis equipment; site preparation: and utilities. The 
facility will allow for development of sensors in a reasonable time by allowing simulation of failures of the 
Space Shuttle Main Engine (SSME). 

Work 

L. Wallops Flight Facility (WFF) ............................................................... $1,865,000 

1. Modification of Range Control/Evaluation Facility (N-159) ............................... 525 9 000 

This project includes the rehabilitation and modification of the east wing of Building N-159 to 
accommodate the Space and Earth Sciences operations. 
partition construction, interior finishes, computer flooring, fire suppression system alterations, and 
HVAC/electrical system modifications. This project is required to upgrade the space in N-159 vacated by the 
move of the Control Center to make it usable as office and laboratory space for the Space and Earth Sciences 
operations at Wallops. 

The work will include the modification of interior 

This will allow the most economical utilization of the existing space at Wallops. 
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2. Modifications f o r  Flood Pro tec t ion ,  Various Buildings ................................... 425,000 

This p r o j e c t  provides f o r  t h e  f lood p ro tec t ion  of Assembly Building Y - 1 5 ,  I s l and  Radar Control 
F a c i l i t y  Building V-60, Range Service  Bui ld ing X-15, I s l and  Pa in t  Shop bu i ld ing  X-30, Telecommunications 
Building X-75, Assembly Building w-65, Payload Assembly Laboratory Y-40 and var ious  terminal  bui ld ings .  
inc ludes  i n s t a l l i n g  l i g h t  weight l i f t - o u t  f lood panel systems i n  a l l  personnel and overhead doors. 
pene t ra t ions  and cracks  w i l l  a l s o  be sea led .  
launch opera t ions .  Due t o  t h e  d e t e r i o r a t i o n  of  t h e  seawall and the  subsequent inc rease  of f looding on Wallops 
I s l and ,  these  s t r u c t u r e s  must be protected from damage caused by t i d a l  f looding.  

Work 
Building 

The f a c i l i t i e s  l i s t e d  are used i n  rocket/payload checkout and 

3. Rehab i l i t a t ion  and Modification of  Building N-116 ....................................... 425,000 

This p r o j e c t  provides f o r  the  r e h a b i l i t a t i o n  of the  one-story 16,300 sq .  f t .  Log i s t i c s  F a c i l i t y  
Building N- 1 1 6 .  
i n s u l a t i o n ,  mechanical and electrical  systems. 
electrical c o i l i n g  steel doors,  personnel doors ,  pa in t ing  of e x i s t i n g  painted steel s t r u c t u r e ,  new electr ical  
wiring,  l i g h t i n g ,  hea t ing  and v e n t i l a t i n g  systems. Building N-116 is  over 30 years  o l d  and requ i res  excessive 
maintenance due t o  age and d e t e r i o r a t i o n .  
wir ing,  d e t e r i o r a t e d  e x t e r i o r  roof and w a l l  panels ,  i n s u f f i c i e n t  l i g h t i n g  and poor v e n t i l a t i o n .  

The work includes  the  removal of e x i s t i n g  d e t e r i o r a t e d  metal w a l l  and roof panels ,  
The i n s t a l l a t i o n  of insu la ted  metal w a l l  and roof panels ,  

N e w  systems w i l l  he lp  eliminate problems caused by o l d  e lect r ical  

4. Modifications f o r  F i r e  P ro tec t ion  System a t  the  
National  S c i e n t i f i c  Balloon F a c i l i t y  (NSBF) ........................................... 490.000 

This p r o j e c t  provides f o r  the  upgrade of the  water d i s t r i b u t i o n  system t o  provide f i r e  p ro tec t ion  a t  
the  NSBF i n  P a l e s t i n e ,  TX. The work includes  the  i n s t a l l a t i o n  of approximately one mile of e ight- inch feeder  
d i s t r i b u t i o n  piping,  a 75,000 ga l lon  e leva ted  s to rage  tank,  e i g h t  f i r e  hydrants,  con t ro l  system, eleven 
bu i ld ing  s e r v i c e s  and con t ro l  valves.  There is  p resen t ly  inadequate water and pressure  t o  f i g h t  a f i r e  a t  the  
NSBF. Extensive inventory of equipment, ba l loons ,  and s i te  personnel are a t  r i s k  without adequate water t o  
con t ro l  a f i r e .  Fores t  and grass f i r e s  have a l ready burned t o  wi thin  a few hundred f e e t  of c r i t i ca l  bui ld ings  
and equipment. This p r o j e c t  w i l l  provide t h e  needed water supply f o r  f i re  f i g h t i n g .  

M.  Various Locations. .......................................................................... $1,400,000 

660,000 ................................. 1. Modifications f o r  F i r e  P ro tec t ion  System, Madrid, Spain 

This p r o j e c t  provides f o r  t h e  modifications t o  the  f i r e  p ro tec t ion  system a t  the  Madrid Deep Space 
Communications Complex, Spain. Modifications include the  i n s t a l l a t i o n  of an add i t iona l  f i r e  water supply with 
a 5O,OOO ga l lon  s to rage  tank,  deep we l l ,  pumps, and r e l a t e d  equipment. The f i r e  de tec t ion  system w i l l  be 
replaced with a computerized f i r e  d e t e c t i o n  and alarm con t ro l  system providing ind iv idua l ly  addressable alarm 
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repor t ing .  
S t a t i o n  (DSS)-63. 
bu i ld ing  use ,  opera t iona l  a c t i v i t i e s  and f i re  p ro tec t ion  codes. 
improved l e v e l  of s a f e t y  f o r  personnel and equipment. 

A high expansion foam system w i l l  be i n s t a l l e d  t o  p r o t e c t  t h e  ant  nna and tower a t  Deep Space 
The p resen t  f i r e  de tec t ion  an0 suppression system requ i res  modifications due t o  changes i n  

These c o r r e c t i v e  measures w i l l  provide an 

2.  Modification of Power Dis t r ibu t ion  System, Goldstone, CA ................................ 740,000 

This p r o j e c t  provides f o r  modifications t o  the  e l e c t r i c a l  power system a t  the  consolidated Goldstone 
Tracking and Data Acquisi t ion Complex, Ca l i fo rn ia .  
b u r i a l  l2.5-kV e l e c t r i c  power l i n e  from t h e  Echo s i te  t o  the  Apollo s i te  (DSS-16). 
inc lude a 1500-kVA transformer with r e l a t e d  equipment. 
from the  Mars and Echo genera t ing p l a n t s  u t i l i z i n g  separa te  powerline c i r c u i t s  with improved opera t ional  
r e l i a b i l i t y .  
e n t r y  a t  DSS-16 and the  permanent shutdown of the  Mojave genera t ing p l a n t  with savings an t i c ipa ted  i n  
opera t ion and maintenance c o s t s .  

This includes  the  i n s t a l l a t i o n  of 5.8 miles of a d i r e c t  
The Echo i n t e r f a c e  w i l l  

Electrical power w i l l  be provided t o  the  Apollo s i te  

These modifications provide f o r  the  disconnect  and removal of t h e  commercial metered s e r v i c e  

MISCELLANEOUS PROJECTS NOT IN EXCESS OF ~ 1 5 0 , 0 0 0  EACH. . . . . .  ..................................... 1,720,000 

TOTAL ....................................................................................... 36,000,000 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

An est imated $36,000,000 t o  $40,000,000 per  year  w i l l  be required f o r  continuing r e h a b i l i t a t i o n  and 
modification needs. 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Minor Construction of New Facilities and Additions to Existing Facilities, 
Not in Excess of $5OO,OOO Per Project 

INSTALLATION: Various Locations 

FY 1990 CoF Estimate: $10,000,000 

FY 1988: $8,000,000 FY 1989: ~9,000,000 

COGNIZANT INSTALLATIONS/LOCATIONS OF PROJECT: Various Locations 

COGNIZANT HEADQUARTERS OFFICE: Office of Management 

SUMMARY PURPOSE AND SCOPE: 

These resources will provide for minor facility constru tion t NASA field installati ns and Gc rernment -owned 
industrial plants supporting NASA activities. Each project included in this program is estimated to cost not 
more than $5OO,OOO and involves either the construction of new facilities or additions to facilities. The FY 
1990 request of $10,000,000 will improve the usefulness of NASA's physical plant by changing the utilization 
of or augmenting the capabilities of various facilities. Included in this request are those programmatic and 
institutional projects that are essential to the accomplishment of mission objectives. 

PROJECT JUSTIFICATION: 

The configuration of NASA's physical plant necessarily must respond to changes in utilization and adaptations 
required by changes in technology or in mission needs. Demands are generated by research, development, test, 
and similar activities. Specific justification for each minor construction project is provided under "PROJECT 
COST ESTIMATE. It 
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PROJECT DESCRIPTION: 

Included i n  the  FY 1990 minor const ruct ion program are those  f a c i l i t y  p r o j e c t s  f o r  i n s t i t u t i o n a l  o r  technical 
f a c i l i t y  needs which could be f u l l y  i d e n t i f i e d  a t  the  t i m e  of submission of t h i s  budget estimate. 
work t o t a l l i n g  $10,000,000 are included i n  t h i s  resource request  and have been d i s t i l l e d  from a list t o t a l l i n g  
over $19,277,000. 
re tu rn  on t h e  investment. 
ind iv idua l ly  described o r  i d e n t i f i e d  by cen te r .  
During t h e  course of t h e  yea r ,  rearrangement of p r i o r i t i e s  may requ i re  changes i n  some of t h e  items t o  be 
accomplished. Such changes w i l l  be accommodated wi thin  t h e  resources a l loca ted .  

Items of 

P r o j e c t s  were s e l e c t e d  on the  b a s i s  of the  r e l a t i v e  urgency of each i t e m  and the  expected 

The t o t a l  c o s t  of  these miscellaneous p r o j e c t s  is $365,000. 
Only those p r o j e c t s  est imated t o  c o s t  not  i n  excess of $l5O,OOO have no t  been 

These p r o j e c t s  represent  requirements t h a t  must be met i n  t h i s  timeframe t o  support  i n s t i t u t i o n a l  needs and 
programmatic ob jec t ives .  The following l i s t i n g  summarizes the  c o s t  d i s t r i b u t i o n  by category of work: 

a. General Purpose Buildings. .  ............................................................... $4,620,000 

b. Technical Bui ld ings/Structures  ............................................................ 5,015,000 

c .  Pavements ................................................................................. 365 , 000 

PROJECT COST ESTIMATE: 

A .  A m e s  Research Center (ARC) .................................................................. $475,000 

1. Construction of  S t i n g  Assembly and Storage F a c i l i t y  (N-227) ............................. 475 9 000 

An e x i s t i n g  area of N-227 w i l l  be expanded by 1.000 square  f e e t  t o  provide add i t iona l  space for 
s to rage  of wind tunnel  s t i n g s  and t a p e r  gauges, a working area f o r  assembly of s t i n g s  and adap te r s ,  and 
i n s t a l l a t i o n  of a new support  system t o  assist i n  s t i n g  assembly and c e r t i f i c a t i o n .  This area is needed t o  
consol idate  s t i n g  s to rage  and assembly/check-out f o r  support  t o  the  Unitary Plan Wind Tunnel and t o  provide 
f o r  proper environmental p ro tec t ion  and s t i n g  inventory con t ro l .  Su i t ab le  s to rage  space does not  cu r ren t ly  
e x i s t ,  and damage t o  e x i s t i n g  s t i n g s  has been experienced because of t h i s  s i t u a t i o n .  

CF 13-2 



B. Dryden F l i g h t  Research F a c i l i t y  (DFRF) $480,000 ...................................................... 
1. Construction of  Laboratory Addition, Building 4820 ...................................... 480,000 

This p r o j e c t  provides f o r  a 2,400 square f e e t  add i t ion  t o  Building 4820 t o  provide needed laboratory  
space t o  support  the  e x i s t i n g  F l i g h t  Loads Research F a c i l i t y  i n  Building 4820. 
include a new o p t i c s  l abora to ry ,  a s t r a i n  gauge laboratory ,  e l e c t r o n i c  equipment t e s t i n g  laboratory  and 
temperature sensor development laboratory .  Ex i s t ing  space is  not  adequate t o  provide f o r  these  a c t i v i t i e s ,  o r  
t o  provide secure  work areas f o r  s e n s i t i v e  t e s t i n g .  
second f l o o r  area should i t  be required i n  the  f u t u r e .  The new area w i l l  be provided with power, 
environmental c o n t r o l ,  and restroom fac i l i t i es  as required.  

Laboratories t o  be provided 

The new add i t ion  w i l l  be designed t o  s t r u c t u a l l y  add a 

C .  Goddard Space F l i g h t  Center (GSFC) .......................................................... $370,000 

1. Construction of Truck LockIStaging F a c i l i t y  a t  Building 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,000 

This p r o j e c t  provides fo r  t h e  const ruct ion of  a 3,000 square f o o t ,  t ruck lock l s t ag ing  f a c i l i t y  
add i t ion  t o  the  Instrument Construction and I n s t a l l a t i o n  Laboratory, Building 5. The new f a c i l i t y  w i l l  be 
loca ted  on-grade a t  the  nor theas t  corner  of the  bui ld ing.  
a i r  condi t ioning,  power, l i g h t i n g ,  f i r e  de tec t ion /p ro tec t ion ,  and o t h e r  u t i l i t y  support  systems. The t ruck 
lock w i l l  s epa ra te  the  p rec i s ion  f l i g h t  hardware machining and assembly opera t ions  i n  the  bu i ld ing  from t h e  
elements during loading and unloading of t rucks .  
bu i ld ing  and upsets  the  c r i t i c a l l y  s e n s i t i v e  opera t ions .  This t ruck lock w i l l  act as a b a r r i e r  to  ou t s ide  
contamination. 

Work inc ludes  a 15-ton br idge crane,  heat ing,  and 

When the  e x i s t i n g  doors are open contamination gets i n t o  t h e  

D.  Jet Propulsion Laboratory (JPL) ............................................................. $960,000 

1. Construction of Handicapped F a c i l i t i e s ,  Various Buildings ............................... 480,000 

This p r o j e c t  provides f o r  t h e  const ruct ion o f  new access f a c i l i t i e s  f o r  a complex of th ree  2- story 
bui ld ings  (Procurement Off ice ,  Building 190; F a c i l i t i e s  EngineeringIServices,  Building 200; and Carpenter 
Shop, Building 201) t o  make them a c c e s s i b l e  t o  t h e  handicapped. The work includes  modification of a t o i l e t  
complex on t h e  second f l o o r  of Building 190, a l t e r a t i o n s  t o  access doors,  in terconnect ion of the  upper f l o o r s  
of Buildings 190, 200, and 201 with ramped walkways and provis ion of a hydraul ic  e l e v a t o r  t o  provide access t o  
the  second f l o o r  l e v e l .  These bu i ld ings  c u r r e n t l y  accommodate almost 200 people,  but  t h e r e  is  no access t o  
the  second f l o o r s  except by stairs. 
permanently d isabled people t o  use t h e  second f l o o r s .  

This condi t ion makes i t  very d i f f i c u l t  o r  impossible f o r  temporarily o r  
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2. Construction of Addition t o  Gyro Laboratory, Building 251 ............................... 480,000 

This p r o j e c t  provides f o r  t h e  const ruct ion of an approximately 2,100-square-foot add i t ion  t o  the  east 
s i d e  of t h e  e x i s t i n g  Gyro Lab, Building 251. 
const ruct ion with e x t e r i o r  concre te  masonry walls. 
s e r v i c e s ,  and t o i l e t  f ac i l i t i es  w i l l  be provided i n  the  add i t ion .  Building 251 was const ructed i n  1951 f o r  
the  purpose of determinating the  opera t ing  parameters of i n e r t i a l  sensors  f o r  spacecra f t  systems. 
f a c i l i t y  supported a l l  Mariner programs after 1965 and is a t  present  supporting Mariner Mark I1 and Space 
Relay Experiments. To accommodate t h e  increased number of personnel supporting development e f f o r t  ir.  the  
aforementioned programs, key l abora to ry  space has been converted i n t o  o f f i c e  space. Off ices  and computer 
s t a t i o n s  occupying t h i s  key l abora to ry  space w i l l  be moved i n t o  the  add i t ion ,  and the  l abora to ry  space w i l l  be 
re turned t o  i ts  o r i g i n a l  assembly and test areas. 

The addi t ion w i l l  c o n s i s t  of s i n g l e  s t o r y  steel and wood frame 
Heating and a i r- condi t ioning,  electrical  and communication 

Tne 

E. Johnson Space Center (JSC) .................................................................. $1,155,000 

....................... 225, ooo 1. Construction of Thermal Control  Tes t  Article Pro tec t ive  Enclosure 

This p r o j e c t  provides f o r  const ruct ion of  a 3,600-square-foot pre-engineered metal bu i ld ing  f o r  
s to rage  f o r  Space S t a t i o n  thermal con t ro l  system test a r t i c l e s .  These items are used i n  the  nearby Space 
Environment Simulation Laboratory (SESL), Building 32. The f a c i l i t y  w i l l  inc lude electrical  power, l i g h t i n g ,  
a i r- condi t ioning,  a gas d e t e c t i o n  system, s i te  grading and a concrete  pad. This p r o j e c t  i s  required t o  
support  development and c e r t i f i c a t i o n  t e s t i n g  of Space S t a t i o n  thermal management system assemblies,  and the 
e x i s t i n g  SESL f a c i l i t y  does not  provide space t o  house assemblies which are not  being used i n  tests. This 
p r o j e c t  w i l l  provide an adequate, p r o t e c t i v e  enclosure  which w i l l  enable the  s a f e  reuse of these  thermal 
con t ro l  assemblies.  

2. Construction of  Liquid Hydrogen Service  F a c i l i t y  ........................................ 480,000 

This p r o j e c t  cons t ruc t s  a f a c i l i t y  wi th in  the  Thermochemical T e s t  Area ( T T A )  t o  provide a concrete pad 
f o r  s to rage  of a l i q u i d  hydrogen trailer.  
with p r o t e c t i v e  explosion ba r r i cades  on two s i d e s .  Also included i n  t h i s  p r o j e c t  are pole-mounted flood- 
l i g h t s ,  electrical  power o u t l e t s ,  a grounding system, a deluge f i r e  p ro tec t ion  system, and associa ted  
paving. Explosion hazards w i l l  be reduced and cur ren t  r e s t r i c t i o n s  on opera t ions  and access t o  Building 353 
dur ing l i q u i d  hydrogen t e s t i n g  w i l l  be e l iminated.  This f a c i l i t y  i s  the  only loca t ion  equipped t o  perform 
cryogenic acceptance tests on Orb i t e r  r e c i r c u l a t i o n  pumps. 

The pad w i l l  be approximately 20 by 60 f e e t  and w i l l  be provided 
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3. Construction of Advanced Communications Laboratories ( 4 4 )  ............................... 450,000 

This p r o j e c t  upgrades the  sou theas t  corner  of the  high-bay area of the  Communications and Tracking 
Development Laboratory where Space Sta t ionITracking and Data Relay S a t e l l i t e  (TDRS) rad io  frequency i n t e r f a c e  
test c a p a b i l i t y  i s  provided. 
d i a n e t e r  radome with a permanent enclosure ,  and const ruct ing a s h e l t e r  f o r  a new 16-foot-diameter radome. The 
p r o j e c t  a l s o  includes  extending t h e  e x i s t i n g  high-bay mezzanine approximately 1,600-square-feet ,  and providing 
a l abora to ry  with temperature and humidity c o n t r o l s ,  e l e c t r i c a l  o u t l e t s ,  and l i g h t i n g  i n  the  extended area. 
This work w i l l  provide the  c a p a b i l i t y  t o  perform multi-element, end-to-end communications systems development, 
c e r t i f i c a t i o n ,  problem investigation/resolution and network i n t e g r a t i o n  tests. 
w i l l  support  communications system test bed and advanced systems development requirements. 

P r o j e c t  work includes  replacing a temporary s h e l t e r  f o r  an e x i s t i n g  12.5-foot-  

The new mezzanine laboratory  

F. Kennedy Space Center (KSC) .................................................................. $1,560,000 

1. Construct  LC-39 A/B Emergency Support F a c i l i t y  .......................................... 450,000 

This p r o j e c t  p rov ides -fo r  the  const ruct ion of an approximately 4,500-square-foot f a c i l i t y  between 
LC-39A and LC-39B f o r  emergency f i re  and medical support .  
manpower and equipment and c o n s i s t s  of  areas f o r  a dormitory, rest rooms, kitchen/dayroom, o f f i c e ,  equipment 
s to rage ,  and emergency apparatus parking.  

The c e n t r a l l y  located f a c i l i t y  w i l l  save both 

2. Construct Addition t o  Prope l l an t  Laboratory and High 
..................................................... Pressure  Gas Maintenance F a c i l i t y  195 , 000 

This p r o j e c t  provides f o r  t h e  const ruct ion of an approximately 600-square-foot laboratory  add i t ion  t o  
the  Propel lant  Laboratory and High Pressure  Gas Maintenance F a c i l i t y  located along s i d e  the  LC-39 crawlerway. 
The a i r- condi t ioned add i t ion  is  required t o  perform analyses of hazardous chemicals t o  the  la tes t  
Environmental P ro tec t ion  Agency (EPA) s p e c i f i c a t i o n s  and w i l l  have a roof-mounted hood vent  system, deionized 
water,  s a f e t y  showers with f l o o r  d r a i n s ,  cabinet ry  and laboratory  s inks .  

............................................... 480,000 3. Construct  Hydrazine Service  Cart F a c i l i t y  

This p r o j e c t  provides fo r  t h e  const ruct ion of an approximately 1600-square-foot pre-engineered metal 
bu i ld ing  t o  be used f o r  s to rage  and maintenance a c t i v i t i e s  on the  f i v e  Orb i t e r  and th ree  Sol id  Rocket Booster 
(SRB) hydrazine s e r v i c e  carts. 
of t h i s  launch c r i t i c a l  ground support  equipment (GSE), and assure  t h a t  the  c a r t s  are ava i l ab le  t o  f u l l y  
support  S h u t t l e  processing and launch schedules.  

The proposed f a c i l i t y  w i l l  provide protected a reas  f o r  s to rage  and maintenance 
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4. Construct Electrical Shop ............................................................... 435,000 

This project provides for the construction of an approximately 6,000-square-foot concrete and metal 
electrical shop building for the Base Operations Contractor (BOC). The present temporary facilities of the 
BOC electrical power department are in poor condition and will be demolished. 
permanent location for over 60 technicians to perform maintenance on electrical equipment and facilities. 

The new building will provide a 

G. Langley Research Center (LaRC) .............................................................. $1,335,000 

1. Construction of Addition to Building 1195 ............................................... 415,000 

This project provides for an approximatly 3,600-square-foot second-story addition to Management 
Operations Building Complex, Building 1195. 
include necessary heating, air-conditioning, plumbing and electrical systems. This addition will collocate 
legal office activities with acquisition and financial operations to optimize interaction and coordination 
between the two organizations. 

The addition will match existing face brick and windows, and will 

2. Technical Library Addition (1194). ...................................................... 430,000 

This project provides for an approximatly 3,000-square-foot, three-story addition to the library. The 
first floor will contain needed shelving for the extensive unclassified core collection and classics, the 
second floor will provide required space for confidential documents storage, journals and special documents, 
and the third floor will provide space for the Aerospace Research Information Network that links together all 
NASA libraries. The addition is needed to alleviate existing overcrowded and confined conditions. 

3. Construct Space Technology Laboratory Addition (1232) ................................... 490,000 

This project provides a two-story addition of approximately 4.000-square-feet to Building 1232. 
Construction will be reinforced concrete foundations and floor slabs, structural steel frame, masonry exterior 
wall and will include necessary air conditioning, electrical and plumbing systems. The Space Technology 
Division is currently housed in three buildings. This will consolidate the operation and ease overcrowding in 
existing facilities. 
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H.  L e w i s  Research Center (LeRC) ................................................................ $ 940,000 

1. Construction of Addition t o  Building 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  490,000 

This p r o j e c t  provides f o r  the  const ruct ion of an approximately 2,400-square-foot add i t ion  t o  the  Near- 

The extension w i l l  a l s o  provide space 
F ie ld  Antenna T e s t  F a c i l i t y ,  located i n  Building 7 ,  which w i l l  increase  the  length  of the  present  test f i e l d  
high bay area by 20 f e e t  t o  accommodate t e s t i n g  l a r g e r  antenna systems. 
f o r  l abora to ry ,  con t ro l  room, and o f f i c e .  
being constructed f o r  experimental i n v e s t i g a t i o n s  of h ighly  d i r e c t i o n a l  antennas and antenna feed systems. 

The present  f a c i l i t y  cannot accept o r  test the  larger antennas now 

2.  Construction of Addition t o  Building 208 ................................................ 450,000 

This p r o j e c t  provides f o r  the  cons t ruc t ion  of an approximately 3,000-square-foot add i t ion  t o  Storage 
Work includes  an Building 208 t o  provide s a f e  s to rage  of bulk chemicals, waste and flammable materials. 

add i t ion  f o r  s to rage  of flammable l i q u i d s ,  receiving and dispensing room and modifications t o  the  e x i s t i n g  
s to rage ,  o f f i c e  and t o i l e t  room. This w i l l  provide a f a c i l i t y  f o r  the  proper s to rage  dispensing of chemicals 
used i n  research a c t i v i t i e s .  
loca ted  i n  the  f lood p l a i n  and does not  meet regula tory  s to rage  requirements. 

The p resen t  s to rage  f a c i l i t y ,  Building 415. which houses the  chemicals, i s  

I. Marshall Space F l i g h t  Center (MSFC) ......................................................... $980,000 

1. Construct Addition t o  Cryogenic Tes t  F a c i l i t y  (4628) .................................... 490,000 

This p r o j e c t  provides f o r  const ruct ion of two new test  c e l l s  and a con t ro l  room t o  house the  expanding 
needs f o r  creep- rupture and thermomechanical f a t i g u e  test systems. 
space w i l l  a l s o  be added t o  the  f r o n t  of the  bu i ld ing  and a separa te  concrete bu i ld ing ,  25 f e e t  south of the  
test cel ls ,  w i l l  be provided t o  house t h e  hydraul ic  power supply. 

Approximately 1.800-square- feet of o f f i c e  

2.  Construct Reverberant Audio F a c i l i t y  (4487) ............................................. 490,000 

This p r o j e c t  provides the  c a p a b i l i t y  t o  v e r i f y  the  acous t i c  design of hab i t ab le  Space S t a t i o n  
elements. 
a t  least two adjoining rooms adjacent  t o  Building 4487. 
audio chamber which is  18- feet  h igh,  29- feet  long and 24- feet  wide t o  provide a uniform sound f i e l d  f o r  the  
audio range expected i n  Space S t a t i o n  elements (e.g. ,  modules, nodes).  The room w i l l  be acous t i ca l ly  
i n s u l a t e d  from the  ou t s ide  t o  allow the  h i g h- f i d e l i t y  s imulat ion of a r b i t r a r y  sound l e v e l s  and a l s o  t o  prevent 
d is turbance of ou t s ide  a c t i v i t i e s .  A second room w i l l  conta in  e l e c t r o n i c s  suppor t ing the  reverberant  chamber. 

Construction includes  an approximately 2,000-square-foot reverberant  audio f a c i l i t y  cons i s t ing  of 
One room w i l l  be a s p e c i a l l y  designed reverberant  
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$980,000 J. Stennis Space Center (SSC) .................................................................. 
1. Addition to Data-Engineering Services (1110) ............................................ 490,000 

This project provides for a new single-story building addition of approximately 6,000 square feet. 
Construction will consist of site development, utilities, concrete masonry building and mechanical/electrical 
systems. 
Services Department in support of institutional computer services required for operations of SSC. 

This addition is needed to achieve the consolidation of management and technical staff of the Data 

2. Construction of Data Storage Building ................................................... 490,000 

This project provides for a new single-story building of approximately 8,000 square feet. The 
construction will include site development, a concrete masonry building with air-conditioning, mechanical, 
electrical and fire protection systems. 
National Archives and Records Administration for records holding/storage areas. 
storage of Space Shuttle Main Engine (SSME) test data and contractual and engineering records. 

The building will be constructed to meet standards established by the 
This facility is required for 

K. Wallops Flight Facility (WFF) ............................................................... $400,000 

1. Construction of Recovery Systems Laboratory (F-10) ...................................... 400,000 

This project provides for the construction of an approximately 4,100-square-foot two-story building 
addition to Technical Service Shop Building F-10. The first story will house the Flight Vehicle Systems 
Laboratory, and the second story will house the Parachute Laboratory. The pre-engineered metal building 
addition will include electrical, air conditioning and fire protection systems and a one-ton monorail hoist. 
The Flight Vehicle System Laboratory is needed for the inspection, fit checking, modification and preparation 
of igniter housings and recovery systems for integration, testing and evaluation, and flight preparation for 
supporting launch projects at Wallops Island and remote launch sites. 
inspection, modification, repair, and retrofit of parachutes and other aerodynamic decelerators for rocket 
programs. 

The Parachute Lab is needed fo r  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

SUMMARY 

FACILITY PLANNING AND DESIGN 

Regular Requirements: 

Master Planning .................................................................. 
Sustaining Engineering Support ................................................... 
Preliminary Engineering Reports and Related Special Engineering Support .......... 
Final Design ..................................................................... 

Other Requirements ................................................................. 
Space Flight Facility Planning and Design ........................................ 
Aeronautical Facilities Revitalization Facility Planning and Design .............. 
Space Station Freedom Facilities Planning and Design ............................. 
Total ............................................................................ 

Amount 

$13.900. 000 

300. ooo 
1.400. 000 

3.600. 000 

8.600. 000 

$12.400. 000 

4.800. 000 

5.800. 000 

1 800. 000 

$26.300. 000 

Page No . 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Facility Planning and Design 

FY 1990 CoF Estimates: $26,300,000 

FY 1988: $16,000,000 FY 1989: $20,000.000 

The funds requested in this estimate are required to provide for the following advance planning and design 
activities related to facilities activities and projects: 

a. The accomplishment of necessary development and master planning for field installations and, where not 
otherwise provided for, the provision of continuing engineering support and special engineering management and 
other services. 

b. The preparation of preliminary engineering reports, cost estimates, and design and construction 
schedules. 

c. The preparation of final construction plans, specifications, and associated cost estimates and 
schedules required to implement construction projects. 

d. The accomplishment of facilities siting and other investigations, studies and reports, where not 
otherwise provided for. 

Regular requirements encompass the basic purposes outlined above. The "other requirements," while also in 
support of "regular" purposes, cover those special needs related to large, complex projects or specific 
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programs considered t o  represen t  high p o t e n t i a l  f u tu re  cons t ruc t ion  requirements f o r  which e a r l y  d e f i n i t i o n  is  
e s s e n t i a l .  
completed p r i o r  t o  inc lus ion  of t he  p r o j e c t  i n  a budget request .  

The l a rge  p r o j e c t s  r equ i r e  more planning and longer  lead  t i m e .  Much of t h i s  planning must be 

1. REGULAR REQUIREMENTS.. ...................................................................... $14,500,000 

A .  Master Plannina ......................................................................... 300, ooo 

Provides f o r  update and development of e x i s t i n g  f i e l d  i n s t a l l a t i o n  master plans.  
f a c i l i t y  s t u d i e s ,  site inves t i ga t i ons ,  and analyses  of u t i l i t y  systems. The master plan documents w i l l  be 
updated t o  r e f l e c t  a s- bu i l t  condi t ions  s i n c e  i s s u e  of previous p lans ,  and t o  graphica l ly  represen t  the  5-year 
f a c i l i t y  plan base l ine  f o r  f u t u r e  development. 

This e f f o r t  includes 

The NASA f i e l d  cen t e r  master p lans  are genera l ly  updated a t  4-to-5-year i n t e r v a l s .  On an agency-wide 
b a s i s ,  the  l e v e l  of e f f o r t  remains f a i r l y  cons tan t .  The master plans are e s s e n t i a l  as reference documents f o r  
land use planning, physical  r e l a t i o n s h i p s  of f a c i l i t i e s ,  and proper o r i en t a t i on  and arrangement of 
f a c i l i t i e s .  Representative candidates  f o r  FY 1990 master planning are as follows: 

(1) Jet Propulsion Laboratory 

A n  update of t he  f a c i l i t i e s  inventory base t o  include cur ren t  u t i l i z a t i o n  with emphasis on 
changes caused by recent  f a c i l i t y  planning, cons t ruc t ion ,  and modifications.  

( 2 )  Ames Research Center 

An update t o  r e f l e c t  as b u i l t  condi t ions of f a c i l i t i e s  and u t i l i t i e s ,  revised land use planning, 
and changes t o  5-year planning. 

B. Sustaining Engineering Support.  ......................................................... 1,400,000 

Provis ions f o r  f a c i l i t y  s t u d i e s  and s p e c i f i c  engineering support continue i n  importance as evidenced 
i n  recent  years ,  and must be given high p r i o r i t y  throughout FY 1990. These e f f o r t s  are important due t o  
changing cos t  t rends  i n  cons t ruc t ion  materials and f u e l s ;  t he  continuing importance of energy conservation and 
e f f i c i ency ;  and the  operat ion and maintenance cos t s  f o r  t he  physical  p l an t .  
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The following items are included i n  the  FY 1990 requirements: 

(1) Building Research Board 

Covers annual support t o  the  Federal Construction Counci l ' s  (FCC) operat ions and provides f o r  
spec i a l  s t ud i e s  t h a t  the  Council w i l l  perform throughout FY 1990 t o  help advance the  science and technology of 
Federal Government bu i ld ing  and construct ion.  The FCC is subordinate t o  t he  Building Research Board, National 
Academy of Sciences,  and i ts  a c t i v i t i e s  are supported by severa l  Federal agencies including NASA. 

( 2 )  Utili t ies Services/Rates Analysis 

Provides resources  f o r  the  support  of u t i l i t i e s  procurement and u t i l i t i e s  cont ro l  systems. This 
inc ludes ,  but  i s  not l im i t ed  t o ,  t echnica l  a s s i s t ance ,  su rve i l l ance ,  and recommendations with regard t o  
u t i l i t y  rates, cont rac t  negot ia t ions ,  systems opera t ions ,  and u t i l i t i e s  cont ro l  systems. 

These resources enable the  agency t o  ensure t h a t  f a i r  and reasonable rates are charged under its 
major u t i l i t y  con t r ac t s .  Es sen t i a l  and valuable  technica l  ass i s tance  is  provided t o  our f i e l d  i n s t a l l a t i o n s  
so t h a t  e f f e c t i v e  negot ia t ions  can be conducted with u t i l i t y  companies. Several major u t i l i t y  cont rac t s  per  
year requi re  technica l  a s s i s t ance  as u t i l i t y  con t r ac t s  are renewed throughout the  agency. 

( 3 )  F a c i l i t y  Operation and Maintenance Analysis 

Provides f o r  continued engineer ing support f o r  implementing improvements a t  NASA f i e l d  
i n s t a l l a t i o n s  r e l a t i v e  t o  manpower u t i l i z a t i o n ,  work cont ro l  systems, prevent ive maintenance, f a c i l i t i e s  
management and repor t ing  systems. Improvements w i l l  a l s o  involve techniques t o  i d e n t i f y  where and how 
increases  i n  produc t iv i ty  are poss ib le .  Included i n  t h i s  a c t i v i t y  are f i e l d  surveys t o  be conducted on a 
p r i o r i t y  bas i s  a t  s e l ec t ed  NASA f i e l d  i n s t a l l a t i o n s  t o  evaluate  the  e f fec t iveness  of the  operat ions and 
maintenance management systems. 

(4 )  Value Engineering Cost Val idat ions and Analyses 

Provides f o r  engineering s e rv i ce s  t o  improve cos t- ef fec t iveness  of f a c i l i t y  p ro j ec t s  by 
subjec t ing  p ro j ec t  design c r i t e r i a ,  s p e c i f i c a t i o n s  and working drawings f o r  s p e c i f i c  material components and 
systems t o  a de t a i l ed  independent review by engineer ing s p e c i a l i s t s  i n  the p a r t i c u l a r  area of involvement. 
Also provides s e rv i ce s  necessary t o  p r e d i c t  accura te ly  and v a l i d a t e  f a c i l i t y  cos t s  which w i l l  a i d  i n  resources 
planning f o r  the var ious f i e l d  i n s t a l l a t i o n s .  
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(5) F a c i l i t i e s  U t i l i z a t i o n  Analyses 

Provides f o r  t h e  analyses of  Agency-wide f a c i l i t i e s  u t i l i z a t i o n  d a t a  covering (1) o f f i c e  and 
o t h e r  types of bu i ld ing  space;  (2) designated major t echn ica l  f a c i l i t i e s ;  and (3) s p e c i a l  s t u d i e s  comparing 
the  u t i l i z a t i o n  of  t echn ica l  fac i l i t i es  which are similar i n  type o r  c a p a b i l i t y ,  such as wind tunnels.  Such 
analyses provide f o r  (1) i n s i g h t s  i n t o  and development of b e t t e r  methods of i d e n t i f y i n g  underu t i l i zed  
f a c i l i t i e s ;  (2) improved techniques t o  quan t i fy  l e v e l  of f a c i l i t i e s  use;  and (3) ac t ions  t o  improve f a c i l i t i e s  
u t i l i z a t i o n .  Work provides f o r  review of  each i n s t a l l a t i o n ' s  inventory d a t a  base i n  support  of the  f a c i l i t i e s  
u t i l i z a t i o n  program. Surveys are necessary t o  v a l i d a t e  t h e  repor ted  d a t a  i n  r e l a t i o n  t o  a s p e c i f i c  problem or  
need, and t o  assist i n  providing a c r e d i b l e  foundation f o r  p lans  t o  improve the  u t i l i z a t i o n  of f a c i l i t i e s .  

( 6 )  Independent Analysis  and Third Par ty  Reviews 

Provides the  t echn ica l  and engineering suppor t ,  analyses ,  des igns ,  and reviews required t o  
v e r i f y ,  confirm and ensure s u i t a b i l i t y  of const ruct ion designs o r  techniques r e l a t i n g  t o  complex p r o j e c t s  t h a t  
involve high r i s k ,  s a f e t y  o r  o t h e r  s i g n i f i c a n t  considera t ions .  

C .  Prel iminary Engineering Reports and Related Specia l  Engineering Support ................. 3,600,000 

(1) Preliminary Engineering Reports ( P E R ' s )  ........................................... (3,000,000) 

Preparat ion of  PER's, i n v e s t i g a t i o n s ,  and p r o j e c t  s t u d i e s  r e l a t e d  t o  proposed f a c i l i t y  p r o j e c t s  
i n  the  FY 1992 and FY 1993 Construction of Faci l i t ies  programs are provided f o r  by t h i s  estimate. These 
r e p o r t s  are required t o  permit  the  e a r l y  and t imely development of the  most s u i t a b l e  p r o j e c t  t o  meet the  
s t a t e d  programmatic and func t iona l  needs. Reports provide b a s i c  d a t a ,  c o s t  estimates and schedules r e l a t i n g  
t o  f u t u r e  budgetary proposals.  This request  provides f o r  PER's associa ted  with proposed const ruct ion except 
as provided f o r  i n  o t h e r  requirements (paragraph 2 )  f o r  Space F l i g h t ,  Space S t a t i o n ,  and Aeronautical 
F a c i l i t i e s  Rev i t a l i za t ion  i n i t i a t i v e s .  

The est imated c o s t  of PER support  f o r  FY 1992 const ruct ion p r o j e c t s  i s  $2,5OO,OOO which w i l l  
permit updating of PER's  f o r  $40-50 mil l ion  i n  cons t ruc t ion ,  and the  development of new PER's f o r  an 
a d d i t i o n a l  $75-100 mil l ion  i n  p r o j e c t s .  

An add i t iona l  $5OO,OOO has been included i n  t h i s  l i n e  f o r  the  completion of new PER ' s  f o r  
approximately $25-40 mil l ion  of const ruct ion p r o j e c t s  which w i l l  be high p r i o r i t y  candidates f o r  inc lus ion  i n  
the  FY 1993 Construction of F a c i l i t i e s  program. The a c t i v i t y  associa ted  with FY 1993 w i l l  be confined t o  the  
h ighes t  p r i o r i t y  candidates.  
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( 2 )  Related Specia l  Engineering Support ............................................... (600,000) 

Inves t iga t ions  and p r o j e c t  s t u d i e s  r e l a t e d  t o  proposed f a c i l i t y  p r o j e c t s  t o  be included i n  t h e  
subsequent Construction of  F a c i l i t i e s  programs are provided f o r  by t h i s  estimate. 
documentation and v a l i d a t i o n  of "as b u i l t "  condi t ions ,  survey/study of present  condit ion of such items as 
roof ing and cooling towers, u t i l i t y  p l a n t  condi t ion and opera t iona l  modes, ana lys i s  and support  of  environ- 
mental impact assessments and s ta tements ,  and o t h e r  l i k e  s t u d i e s .  
t imely development of p r o j e c t s  t o  meet the  s t a t e d  funct ional  needs and t o  provide bas ic  d a t a ,  c o s t  estimates 
and schedules f o r  r e l a t e d  f u t u r e  budgetary proposals.  

Such s t u d i e s  involve 

These s t u d i e s  are required t o  allow f o r  the  

D .  F ina l  Desi ~n.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 . 6 ~ 0 . 0 0 0  

The amount requested w i l l  provide f o r  the  prepara t ion of designs,  p lans ,  drawings, and s p e c i f i c a t i o n s  
necessary f o r  the  accomplishment of p r o j e c t s  o t h e r  than Space F l i g h t ,  Aeronautical Faci l i t ies  Rev i t a l i za t ion  
and the  Space S t a t i o n  Freedom. Amounts required f o r  those  e f f o r t s  are included under o t h e r  reauirements. 
P r o j e c t s  involved are planned f o r  inc lus ion  i n  t h e  FY 1991 and FY 
f a c i l i t i e s  on l i n e  earl ier  a t  a lower c o s t .  

The request  w i l l  provide f o r  f i n a l  design work associa ted  
Program, est imated t o  c o s t  $110 t o  $135 mi l l ion ,  and f o r  $10 t o  $ 
proposed f o r  the  FY 1992 program. The amount included f o r  FY 199 
t h i s  na tu re  which have accumulated from p r i o r  years' f i n a l  d e s i m  

1992 programs. The goal  i s  t o  obta in  b e t t e r  

with const ruct ion proposed f o r  the  FY 1991 
5 mil l ion of high p o t e n t i a l  p r o j e c t s  

a c t i v i t i e s  i s  $7,700,000. For FY 1992, 
candidates and f o r  r e s idua l  requirements of 

- 
$900,000 is  included and the  suppor t ing r a t i o n a l e  is  much the  same as t h a t  set  out  i n  the  PER estimate. 

2. OTHER REQUIREMENTS. ......................................................................... $12,400,000 

Other f a c i l i t i e s  planning and design requirements pr imar i ly  associa ted  with s p e c i f i c  space programs 
charac te r i zed  by large s i z e ,  long planning cycle ,  and/or complexity of scope are included i n  t h i s  p a r t i c u l a r  
request .  
f a c i l i t y  p r o j e c t s .  
planning and design needs. 

These programs requ i re  a l e v e l  of planning e f f o r t  and length  of  design time beyond the  more rou t ine  
These requirements must be provided beyond the  regu la r  and most r ecur ren t  f a c i l i t y  

A .  Space F l igh t  F a c i l i t y  Planning and Desi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (4,800,000) 

These resources provide f o r  e a r l y  and progress ive  des ign,  f i n a l  drawings, s p e c i f i c a t i o n s ,  and s i te  
i n v e s t i g a t i o n s  f o r  Space F l i g h t  f a c i l i t i e s  i n  order  t o  ensure the  b e s t  des ign,  good cos t  estimates and 
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realistic construction schedules. 
improvement of Shuttle processing, repair and maintenance facilities that support the launch rate, 
construction of operations personnel facilities, modification to the launch complex support facilities and 
modifications at various locations fo r  space engine enhancement and testing. 

The Shuttle recovery and operational era requirements include expansion and 

B. Aeronautical Facilities Revitalization Facility Planning and Desi gn................... (5,800,000) 

The amount requested will provide for preparation of preliminary engineering reports and final 
designs and specifications required for continuation of the Aeronautical Facilities Revitalization Program 
initiated in FY 1989. 
aeronautical research and development facilities at various NASA installations. Demand for these unique 
facilities at various NASA installations is growing and includes the National Aero-Space Plane (NASP) program, 
research on high-speed civil transports, and a new generation of military aircraft. 

This is a structured multi-year effort to restore and modernize NASA's aging 

C. Space Station Freedom Facilities Planning and Desi g n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (1,800,000) 

This requirement is a continuing effort primarily for preparation of preliminary engineering reports 
and final design drawings, specification and associated site investigation required for construction of Space 
Station facilities at various locations. Included are automated and robotic sciences research, space sciences 
research, solar dynamics simulation, crew training, processing and prelaunch checkout facilities. 

Total ..................................................................................... $26,300,000 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1990 ESTIMATES 

SUMMARY 

ENVIRONMENTAL COMPLIANCE AND RESTORATION 

Summary of P r o j e c t  Amounts by Location: 

A m e s  Research Center ...................................................... 
Dryden F l i g h t  Research F a c i l i t y  ........................................... 
Goddard Space F l i g h t  Center ............................................... 
Jet Propulsion Laboratory ................................................. 
Johnson Space Center ...................................................... 
Kennedy Space Center ...................................................... 
Langley Research Center ................................................... 
L e w i s  Research Center ..................................................... 
Marshall  Space F l i g h t  Center .............................................. 
Michoud Assembly F a c i l i t y  ................................................. 
Stenn i s  Space Center ...................................................... 
Wallops F l i g h t  F a c i l i t y  ................................................... 
White Sands T e s t  F a c i l i t y  ................................................. 
Various Locations ......................................................... 
Miscellaneous P r o j e c t s  Not i n  Excess of $150. 000 Each ..................... 
Stud ie s .  Assessments. and Design .......................................... 
Remedial Inves t i ga t ions .  F e a s i b i l i t y  S tudies .  

and Related Engineering ................................................. 
Tota l  ................................................................... 

Amount 

$ 900. 000 

1.000. 000 

2.750. 000 

1.310. 000 

1.960. 000 

1.580. 000 

1.000. 000 

3.000. 000 

3.000. 000 

1.650. 000 

550. 000 

590. 000 

2.700. 000 

290. ooo 

2.090. 000 

2.880. 000 

2.750. 000 

$30.000. 000 

Page No . 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: 

INSTALLATION: Various Locations 

Environmental Compliance and Restora t ion Program 

FY 1990 CoF E s t i m a t e :  $30,000,000 

FY 1988: $23,900,000 FY 1989: $26,000,000 

COGNIZANT INSTALLATIONS/LOCATION OF PROJECT: Various Locations 

COGNIZANT HEADQUARTERS OFFICE: Office of Management 

SUMMARY PURPOSE AND SCOPE: 

These resources  w i l l  provide f o r  s t u d i e s ,  assessments, remedial inves t iga t ions  ( R I ) ,  f e a s i b i l i t y  s t u d i e s  (FS) ,  r e l a t e d  
engineering,  design and remedial p r o j e c t s  f o r  environmental compliance and r e s t o r a t i o n  measures a t  NASA f i e l d  
i n s t a l l a t i o n s  and Government-owned i n d u s t r i a l  p l a n t s  supporting NASA a c t i v i t i e s .  The purpose of t h i s  program is  t o  
enable compliance with mandatory s t a t u t o r y  environmental requirements and s tandards .  The resources authorized and 
appropriated pursuant t o  t h i s  program may not  be appl ied  t o  o t h e r  a c t i v i t i e s .  The program includes  such measures as 
s t u d i e s  o r  assessments t o  determine c u r r e n t  s t a t u s  and opt ions  f o r  remedial a c t i o n ,  prescr ibed R I ’ s  and FS’s as required 
by Federal  environmental laws, environmental r e s t o r a t i o n ,  hazardous waste removal and d i sposa l ,  cleanup and c losures  and 
removal of  unsafe bui ld ings  and debr i s .  

PROJECT JUSTIFICATION/DESCRIPTION: 

Proposed environmental compliance and r e s t o r a t i o n  p r o j e c t s  and a c t i v i t i e s  f o r  F i s c a l  Year 1990 t o t a l  $3O,OOO,OOO which 
has  been d i s t i l l e d  from requests  of approximately $54,000,000. 
r e l a t i o n  t o  t o t a l  requirements f o r  environmental compliance and r e s t o r a t i o n  t h a t  must be implemented wi thin  the  next 
severa l  years .  Based on r e l a t i v e  urgency and p o t e n t i a l  h e a l t h  hazards,  the  following l i s t e d  p r o j e c t s  are t h e  h ighest  
p r i o r i t y  requirements and are c u r r e n t l y  planned f o r  accomplishment i n  FY 1990. Deferra l  of these  necessary remedial 
measures would make i t  impossible f o r  NASA t o  comply with environmental l a w  and w i l l  cause shutdown of c r i t i ca l  NASA 

This program represen t s  only a modest request  i n  
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operat ions  by ind iv idua l  S t a t e  o r  Federal  environmental a u t h o r i t i e s .  S tud ies ,  assessments, and design c o s t s  are 
approximately $2,O9O,OOO. 
(CERCLA) and Superfund Amendments and Reauthorization Act (SARA) regu la t ions ,  necessary R I ' s  and FS's must be 
performed. 
have not been described o r  i d e n t i f i e d  by s p e c i f i c  loca t ion .  

To comply with the  Comprehensive Environmental Response, Compensation, and L i a b i l i t y  Act 

The estimate c o s t  f o r  these  a c t i v i t i e s  i s  $2,750,000. P r o j e c t s  est imated t o  c o s t  not  i n  excess of  $150,000 
The est imated cos t  of these  p r o j e c t s  i s  $2,880,000. 

For those p r o j e c t s  greater than $l5O,OOO, t h e  following broad ca tegor ies  of e f f o r t  w i l l  be undertaken i n  F i s c a l  Year 
1990. 
rev i s ions  of the  a c t i v i t i e s  and p r o j e c t s  may be necessary.  

A s  s t u d i e s ,  assessments, R I ' s ,  FS's, and designs progress ,  i t  is  expected t h a t  p r i o r i t i e s  may change and 

a. A i r  Po l lu t ion  Abatement and Asbestos Management ....................................... $ 1,640,000 

b.  Rehabilitation/Replacement of polychlor inated bipheryl  (PCB) Transformers . . . . . . . . . . . . . $ 4,210,000 

c .  $12,440,000 

d. Replacement of Underground Storage Tanks ............................................... $ 900,000 

e. Rehabil i tat ion/Upgrade of Treatment Systems ............................................ $ 3,090,000 

Hazardous Waste Monitoring and Control  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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PROJECT COST ESTIMATE 

A. A m e s  Research Center (ARC) ................................................................. $900, ooo 
1. Construct  Hazardous Materials Storage F a c i l i t y  ......................................... 460,000 

This p r o j e c t  w i l l  cons t ruc t  a 2,000 square f e e t  ( sq .  f t . )  extension t o  the  p resen t  cy l inder  s to rage  
dock t h a t  i s  loca ted  nor th  of Building N-255 which w i l l  provide adequate and proper s to rage  f o r  hazardous 
materials as required by Federal ,  S t a t e  and Santa Clara County regu la t ions .  
containment. ARC is  i n  v i o l a t i o n  f o r  improperly s t o r i n g  and t r a n s f e r r i n g  hazardous substances.  

This w i l l  a l s o  provids secondary 

2. F i l l - i n  Underground A i r  S torage F a c i l i t y  ............................................... 440.000 

The abandoned underground a i r  s to rage  f a c i l i t y  which c o n s i s t s  of 50 a i r  s to rage  w e l l s  provides a 
d i r e c t  path  f o r  a q u i f e r  mixing when t h e  w e l l  walls begin t o  d i s i n t e g r a t e  and leak.  
c u r r e n t l y  l eak ing ,  and f a i l u r e  o r  l eak ing  of the  remaining wells is  l i k e l y  over the  next  severa l  yea r s .  To 
meet the  C a l i f o r n i a  S t a t e  and Santa Clara County requirements f o r  proper abandonment of we l l s ,  t h i s  p r o j e c t  
f i l l s  i n  49 (seven c l u s t e r s  of seven wells) 10-inch diameter,  1200 f e e t  ( f t . )  deep, a i r  s to rage  wells and one 
1400 f t .  test  boring.  The 50 ho les  w i l l  be f i l l e d  with an impervious material t o  maintain aqu i fe r  
separa t ion .  I n  add i t ion  t o  f i l l i n g  t h e  h o l e s ,  the  upper cas ings  of the  two ruptured c l u s t e r s  w i l l  be j e t  
grouted.  

Three of the  50 wells are 

B.  Dryden F l i g h t  Research F a c i l i t y  (DFRF) ..................................................... $1,000,000 

1. Replace Leaking Underground Storage Tanks .............................................. 700, ooo 

This p r o j e c t  w i l l  r ep lace  seven s i n g l e  walled,  d e t e r i o r a t e d  underground s to rage  tanks with new above 
ground tanks and t h e  required secondary containment t o  conform with Federal ,  Ca l i fo rn ia  S t a t e  and Kern County 
s to rage  tank regu la t ions .  
l a w .  The only remaining course of a c t i o n  is replacement. 

These waste f u e l  tanks continue t o  l eak  after the  one-time r e p a i r  permitted by 

2. Demolition and Disposal  of Asbestos Insu la ted  Buildings ................................ 300, ooo 

This p r o j e c t  w i l l  completely remove and dispose of spray-applied asbes tos  wi thin  Buildings 4821, 4822 
and 4830 p r i o r  t o  demolit ion of these  bu i ld ings  t o  meet Federal  Environmental P ro tec t ion  Agency ( E P A )  
r egu la t ions .  These t h r e e  5,300 sq.  f t .  pre-engineered steel bui ld ings  with corrugated steel  sheathing w i l l  be 
demolished a f t e r  t h e  asbes tos  material has  been completely removed. 
r ep resen t  a hazard and maintenance problem. 

The bui ld ings  are beyond r e p a i r  and 
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C .  Goddard Space F l i g h t  Center GSFC ........................................................... $2,750,000 

1. Upgrade Electrochemical P l a t i n g  F a c i l i t y  ............................................... 2,500,000 

This p r o j e c t  provides an 7,450 n e t  sq.  f t .  Electrochemical P l a t i n g  F a c i l i t y  (EPF) east of  and 
connecting t o  the  Instrument Construction and I n s t a l l a t i o n  Laboratory, Building 5. The e l e c t r o p l a t i n g  
opera t ions  include:  p l a t i n g  l abora to ry  f o r  p l a t i n g  f l i g h t  hardware components (4,600 n e t  sq .  f t . ) ;  chemical 
s t a g i n g  area f o r  s t o r i n g  chemicals i n  the  p l a t i n g  opera t ion (1,100 n e t  sq.  f t . ) ;  waste chemical s to rage  
f a c i l i t y  f o r  d i sposa l  pick-up (600 n e t  sq .  f t . ) ;  t echn ica l  support  area (300 n e t  sq.  f t . ) ;  and rest rooms with 
emergency eye wash and f i r s t  a i d  supp l i es  (360 n e t  sq .  f t . ) .  Underneath the  EPF, the re  w i l l  be a wastewater 
treatment f a c i l i t y  (490 sq .  f t . )  f o r  c o l l e c t i n g  and containing hazardous s p i l l s  and t r e a t i n g  contaminated 
water p r i o r  t o  d ischarge  i n t o  the  s a n i t a r y  sewer. The e x i s t i n g  f a c i l i t y  is i n  non-compliance with Federal  and 
Maryland S t a t e  environmental regula t ions .  Def ic iencies  include l ack  of secondary containment f o r  the  p l a t i n g  
tanks ,  improper hazardous wastes s to rage  areas f o r  d i sposa l  pick-up, l ack  of hazardous chemical s p i l l  
prevention measures, and wastewater discharges exceed the  allowable Maryland S t a t e  l i m i t s .  The EPF is 
e s s e n t i a l  t o  permit adequate electrochemical  p l a t i n g  support  f o r  f l i g h t  programs. 

2. Removal of Asbestos, Various Buildings ................................................. 250, ooo 
This p r o j e c t  provides f o r  t h e  removal of asbes tos  from t h e  roof deck area and the  p ipe  chase of NASA 

Space Science Data Center (Building 26) and var ious  mechanical equipment rooms i n  o the r  bui ld ings .  
the  asbes tos  p ipe  i n s u l a t i o n  and spray-applied asbes tos  material are damaged o r  f l ak ing  o f f .  

Some of 

D.  Jet Propulsion Laboratory (JPL) ............................................................ $1,310,000 

1. Cleanup of Arroyo Seco Groundwater Contamination ....................................... 500, ooo 
This p r o j e c t  continues the  mult i-year e f f o r t  t o  provide f o r  the  const ruct ion of a treatment f a c i l i t y  

t o  remove v o l a t i l e  organic  compounds from the  groundwater i n  the  Arroyo Seco aqu i fe r .  Previous sampling and 
t e s t i n g  of groundwater from w e l l s  i n  t h e  v i c i n i t y  of JPL have confirmed the  presence of t r i ch lo roe thy lene ,  
carbon t e t r a c h l o r i d e ,  and t e t rach lo roe thy lene ,  i n  excess of Federal  and Ca l i fo rn ia  S t a t e  s tandards .  Studies  
have a l l eged  t h a t  JPL operat ions  have contr ibuted t o  the  contamination. A p i l o t - s c a l e  treatment f a c i l i t y  
us ing u l t r a v i o l e t  radiat ion/ozone oxidat ion was const ructed i n  FY 1987. 
study is  being incorporated i n t o  t h e  f u l l  scale f a c i l i t y .  Once opera t iona l ,  t h i s  treatment f a c i l i t y  w i l l  
provide dr inking water with v o l a t i l e  organic  compound concentra t ions  wi thin  the  Federal  and Ca l i fo rn ia  S t a t e  
s tandards  f o r  the  r e s i d e n t s  of San Gabriel  Valley. 

The d a t a  generated by the  p i l o t  p l a n t  
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2. Modify Propel lant  Containment F a c i l i t y  (Edwards Tes t  S t a t i o n ,  ETS) ..................... 260,000 

This p r o j e c t  provides f o r  t h e  const ruct ion of e i g h t  re inforced concrete containment areas f o r  each of 
This w i l l  conta in  any s p i l l s  o r  l eaks  from s to red  f u e l s ,  ox id ize r s  o r  o t h e r  t h e  e x i s t i n g  s to rage  f a c i l i t i e s .  

hazardous f l u i d s  which may contaminate the  s o i l  and underlying water t a b l e .  
Ca l i fo rn ia  S t a t e  EPA regu la t ions  f o r  providing proper f a c i l i t i e s  t o  s t o r e  hazardous chemicals/materials  and 
w i l l  comply with U.S. A i r  Force (USAF) environmental con t ro l  d i r e c t i v e s  a t  Edwards A i r  Force Base. 

This w i l l  meet Federal  and 

3. Removal of Contaminated S o i l  (Edwards T e s t  S t a t i o n )  .................................... 550,000 

This p r o j e c t  provides f o r  t h e  removal and cleanup of contaminated s o i l  within s i x  p rope l l an t  test 
s tands  ( A ,  B ,  C, D ,  E ,  & F) and the  Thermal Treatment F a c i l i t y ,  E-50. This i s  t o  comply with Federal  and 
C a l i f o r n i a  S t a t e  Department of  Health Services  requirements f o r  the  cleanup of the  contaminated areas a t  ETS 
and ensure t h a t  the  contamination does not  spread beyond cur ren t  property boundaries o r  i n t o  groundwater. 

E. Johnson Space Center (JSC) ................................................................. $1,960,000 

1. Cleanup of Groundwater Contaminants, Thermal Treatment Area ............................ 700, ooo 
This p r o j e c t  provide f o r  t h e  cleanup of e x i s t i n g  contamination i n  the  Thermal Treatment Area ('ITA) 

s o l i d  waste management u n i t  where Freon 113 has been detected i n  the  groundwater. 
Harris County EPA requ i re  t h a t  cleanup of the  'ITA contamination be i n i t i a t e d  p r i o r  t o  i s s u i n g  any hazardous 
wastes opera t ing permit a t  JSC. Addit ional  cleanup may be required.  

Federal ,  Texas S t a t e ,  and 

2.  Construct  Photographic Waste Pretreatment System ( 8 A )  .................................. 500, ooo 

This p r o j e c t  provides f o r  t h e  i n s t a l l a t i o n  of a waste pretreatment system f o r  photographic bleach,  
developer and f i x e r  wastewaters generated by the  photographic laboratory  i n  Building 8. 
t o  convert  hazardous wastewater conta ining heavy metals and hydrocarbons i n t o  hydroxide sludges and low 
chemical oxygen-demand e f f l u e n t s .  
a t  the  photographic waste s to rage  f a c i l i t y  (Building 8 A ) .  
Act by disposing of hazardous wastewaters exceeding e f f l u e n t  l i m i t a t i o n s  f o r  hydrocarbons and heavy metals 
i n t o  su r face  waters and/or pub l i c ly  owned treatment works. 

The system i s  needed 

The system w i l l  inc lude th ree  u n i t s  with pumps, tanks and f i l t e r s  located 
This w i l l  ensure compliance with the  Clean Water 

3. Construct  P l a t i n g  Waste Pretreatment System (9 )  ....................................... 300, ooo 

The p r o j e c t  w i l l  provide f o r  the  i n s t a l l a t i o n  of a pretreatment system which w i l l  t reat  the  r i n s e  
water from metal p l a t i n g  opera t ions  i n  the  Technical Services  F a c i l i t y ,  Building 9. The three- stage  system 
f o r  conver t ing hazardous wastewater conta ining heavy metals i n t o  hydroxide sludges w i l l  have the  c a p a b i l i t y  of 
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mixing treatment chemicals with the  r i n s e  water,  allowing i t  a residence t i m e  t o  reactlsettle and then 
providing f i l t e r i n g  t o  separa te  the  heavy metals from the  water. This w i l l  comply with the  Clean Water Act 
requirement which is  t o  e l imina te  d ischarges  of wastes containing heavy metals i n t o  surface  waters and/or 
publ ic  owned treatment works. 
discharge t o  the  Clear Lake Ci ty  Water Authori ty.  

This pretreatment system w i l l  produce e f f l u e n t  of acceptable q u a l i t y  f o r  

4.  Replace and Dispose of  PCB Transformers (Downey) ....................................... 460,000 

This p r o j e c t  provides f o r  the  replacement of th ree  PCB transformers and associa ted  capac i to r s  a t  the  
NASA I n d u s t r i a l  P l a n t ,  Downey, C a l i f o r i n a  ( C A ) .  There have been small leaks  from these  transformers and 
continued use p resen t s  a p o t e n t i a l  hazard t o  human h e a l t h  and the  environment and poss ible  d i s rup t ion  of the  
P l a n t ’ s  opera t ion.  These PCB transformers w i l l  be replaced with equivalent  s i z e  non-PCB transformers.  

F. Kennedy Space Center (KSC) ................................................................. $1,580,000 

1. Cleanup of Wilson Corners Groundwater Contamination .................................... 180,000 

This p r o j e c t  provides f o r  cont inuat ion of cleanup of the  contaminants t o  the  s u r f i c i a l  a q u i f e r  v i a  the  
const ruct ion and opera t ion of a groundwater/hazardous treatment sys tem/ fac i l i ty .  Treatment sys tem/ fac i l i ty  
w i l l  c o n s i s t  of  groundwater e x t r a c t i o n  wells and a pack-tower ae ra t ion  treatment u n i t  from which t r e a t e d  
e f f l u e n t  w i l l  be used f o r  land i r r i g a t i o n .  F lo r ida  S t a t e  has approved the  KSC proposed cleanup methodology 
and has i ssued a binding consent o rde r  r equ i r ing  compliance with completion by FY 1994. Addit ional  funding 
may be required i n  FY 1991. 

2 .  Cleanup of F l i g h t  C r e w  Rescue Training Area Contamination .............................. 200,000 

This p r o j e c t  i n i t i a t e s  the  cleanup of groundwater contamination which w i l l  require  the  const ruct ion 
and opera t ion of a treatment f a c i l i t y  f o r  the  removal of  contaminants i n  the  groundwater. Analysis revealed 
t r i ch lo roe thy lene ,  t rans- 1,2  dichloroethane,  and v iny l  ch lo r ide  as the  major cons t i tuen t s  of  the  contamina- 
t i o n .  To comply with Federal  EPA and F lo r ida  S t a t e  Department of Environmental Regulations,  KSC is  required 
t o  cleanup the  contamination i n  the  groundwater. Addit ional  funding may be required i n  FY 1991. 

3. I n s t a l l  Secondary Containment f o r  Hazardous Waste Tanks, Various Loca t ions . . . . . . . .  ..... 200,000 

This p r o j e c t  w i l l  complete t h e  r e t r o f i t  of a l l  remaining tanks t o  comply with EPA regu la t ions  
governing the  des ign,  i n s t a l l a t i o n ,  and use of tank systems f o r  the  s to rage  and/or treatment of hazardous 
waste under the  Resource Conservation and Recovery Act (RCRA).  
a s soc ia ted  piping have seccndary containment with i n t e r s t i t i a l  monitoring. 
hydrazine,  n i t rogen t e t r o x i d e ,  and f reon t o  support  c r i t i ca l  Space S h u t t l e  f a c i l i t i e s  such as the  Orb i t e r  
Processing F a c i l i t y  and Pads A and B of Launch Complex ( L C- 3 9 ) .  

The r u l e s  r equ i re  t h a t  a l l  e x i s t i n g  tanks and 
The tanks a t  KSC are used t o  s t o r e  
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4 .  Close and Cap Ransom Road Landf i l l .  .................................................... 1,000,000 

This p r o j e c t  w i l l  p roper ly  fill, regrade and cons t ruc t  a mult i layered cap over 10 acres of the  Ransom 
The l a n d f i l l  cap w i l l  c o n s i s t  of  f i v e  Road l a n d f i l l  t o  prevent contamination of the  area groundwater system. 

l a y e r s  including an ea r then  base cap, a cover lbuffer  cap, an impermeable s y n t h e t i c  membrane (polyvinyl 
ch lo r ide  (PVC), 30 m i l s  t h i c k ) ,  and two add i t ion  ear then l a y e r s .  A gas c o l l e c t i o n  system w i l l  be incorporated 
i n t o  t h e  cap,  and the  cap su r face  w i l l  be s t a b i l i z e d  by seed and mulch. This i s  t o  comply with the  approved 
c losure  p lan f o r  the  l a n d f i l l  as required by Federal  and F lo r ida  S t a t e  Department of Environmental 
Regulations. This l a n d f i l l  was used f o r  t r a s h  and o t h e r  debr i s  f o r  approximately 15 years .  During t h a t  time 
hazardous wastes were inadver ten t ly  disposed i n  t h e  l a n d f i l l .  
r e s t o r e  the  ground t o  i ts  n a t u r a l  environment. Addit ional  funding may be required i n  FY 1991. 

The area is closed and t h i s  p r o j e c t  w i l l  

G .  Langley Research Center (LaRC) ............................................................. $1,000,000 

1. Replace and Dispose of  PCB Equipment, Various L o c a t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000,000 

This p r o j e c t  provides f o r  the  removal and d i sposa l  of approximately 1110 PCB capac i to r s  and 
replacement with non-PCB capac i to r s  t o  comply with the  Toxic Substances Control A c t .  These capac i to r s  are 
located i n  research e s s e n t i a l  areas, such as the  Advanced Technology Research Laboratory, 16' Wind Tunnel, 
30'X60' F u l l  Scale  Wind Tunnel, where t h e  p o s s i b i l i t y  of rup tu re ,  f i r e  o r  explosion from electrical f a u l t s  
p resen t s  p o t e n t i a l  hazard t o  human h e a l t h ,  the  environment and complete shutdown of  the  f a c i l i t y .  This 
equipment has a high p r i o r i t y  f o r  replacement. I n  add i t ion ,  the re  e x i s t s  add i t iona l  PCB equipment i n  o t h e r  
areas t h a t  w i l l  eventual ly  requ i re  replacement. 

H.  L e w i s  Research Center ( L e R C )  ............................................................... $3,000,000 

1. Replace and Dispose of  PCB Equipment, Various L o c a t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,200,000 

This p r o j e c t  provides f o r  the  removal, replacement, and d i sposa l  of approximately 4,250 capac i to r s  a t  
L e w i s  Research Center. The PCB capac i to r s  are more than 30 years  o l d  and are located a t  subs ta t ions  t h a t  
supply power t o  c r i t i c a l  research f a c i l i t i e s  such as the  lO'X10' Wind Tunnel. These are electr ical  power 
system capac i to r s  used t o  r e g u l a t e  d i s t r i b u t i o n  vol tages .  
contaminate t h e  f a c i l i t y  with PCB and r e s u l t  i n  a shutdown of opera t ion f o r  an i n d e f i n i t e  period of t i m e .  I n  
1987, one PCB capac i to r  leaked and caught f i r e  i n  the  basement of Building 23, (Engine Research Building) 
r equ i r ing  the  bu i ld ing  t o  be evacuated f o r  four  months while cleanup was being accomplished. 
w i l l  preclude t h i s  o r  more s e r i o u s  occurences from happening. Cleanup i s  required i n  accordance with the  
Toxic Substances Control A c t .  Addit ional  replacement of PCB equipment w i l l  be required i n  the  f u t u r e .  

An explosion o r  f i r e  i n  one of these  u n i t s  would 

This p r o j e c t  
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2. Removal and Disposal of Asbestos, Various L o c a t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,000 

This p r o j e c t  provides f o r  t h e  cleanup, removal and replacement of heavi ly  damaged and d e t e r i o r a t i n g  
asbes tos  i n s u l a t i o n  from p ip ing  and heat ing,  v e n t i l a t i o n  and a i r- condi t ioning (HVAC) ductwork i n  Buildings 3, 
23, and the  10' X 10'  complex. The presence and imminent release of asbes tos  f i b e r s  during f a c i l i t y  
r e h a b i l i t a t i o n  and normal opera t ion p resen t  a h e a l t h  hazard t o  LeRC personnel. 
c o n s t i t u t e  v i o l a t i o n s  of t h e  Clean A i r  Act and requ i re  remedial ac t ion .  

The release of  asbes tos  f i b e r s  

I. Marshall Space F l i g h t  Center (MSFC) ........................................................ $3,000,000 

1. Cleanup of Groundwater Contamination Source, Santa Susana F ie ld  Laboratory ............. 3,000,000 

This p r o j e c t  w i l l  i n i t i a t e  t h e  c losure  of 5 hazardous waste su r face  impoundments a t  Santa Susana F i e l d  
Laboratory. This Laboratory is  loca ted  i n  Simi H i l l ,  Ventura County, Ca l i fo rn ia .  NASA owns approximately 460 
ac res  of  the  t o t a l  2,600 ac res  of land a t  the  Santa Susana complex. Through 1965-1981, NASA used these  
f a c i l i t i e s  t o  test  rocket  engines. During t h i s  period the  waste f u e l  r e s i d u a l s  were t r e a t e d  i n  su r face  
impoundments. Subsequently, these  impoundments contaminated the  ground water. Resul ts  from s t u d i e s  have 
shown t h a t  heavy concentra t ions  of t r i ch lo roe thy lene  (TCE) e x i s t  i n  the  groundwater system. Cleanup i s  
required by Federal  and C a l i f o r n i a  S t a t e  regula tory  compliance schedule. This involves acquir ing a i r  
s t r i p p e r s  t o  remove the  contaminants t o  meet Federal  and S t a t e  dr inking water standards.  The sur face  
impoundments are no longer used, but  they must be properly c losed i n  accordance with CERCLA and SARA. This 
e f f o r t  i s  being shared by the  USAF and Rockwell who a l s o  contr ibuted t o  the  contamination. This amount 
r epresen t s  NASA's i n i t i a l  sha re .  Addit ional  funding may be required i n  the  f u t u r e .  

J .  Michoud Assembly F a c i l i t y  (MAF) ............................................................ $1,650,000 

1. Modify Chemical Waste System, Manufacturing P lan t  (103) ................................ 700, ooo 

The p r o j e c t  provides f o r  i n s t a l l i n g  2,100 f t .  of an aboveground hazardous chemical waste p i p e l i n e  ( a t  
40 f t .  he igh t )  with secondary containment and l eak  de tec t ion  system t o  rep lace  the  underground p i p e l i n e  system 
which is leaking.  This a l s o  includes  a new c o l l e c t i o n  tank and sump. This w i l l  ensure the  mechanical and 
s t r u c t u r a l  i n t e g r i t y  of the  hazardous chemical waste c o l l e c t i o n  system and be i n  compliance with the  Resource 
Conservation and Recovery A c t  (RCRA) f o r  providing secondary containment and l eak  de tec t ion  f o r  hazardous 
wastes c o l l e c t i o n  systems. 

2. Modify C e l l  "E" (110) f o r  Waste Minimizat ion. . . . . . . . . . .  ............................ ... 950,000 

This p r o j e c t  provides f o r  i n s t a l l i n g  a new d i s t r i b u t i o n  con t ro l  system, ins t rumenta t ion,  
wiring/conduit ,  and monitoring p o i n t s  t o  automate C e l l  "E" (Building 110) opera t ions .  The e x i s t i n g  system is 
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out-dated and no spare  p a r t s  w i l l  be a v a i l a b l e  a f t e r  1992. 
hazardous wastes generated by l i q u i d  hydrogen/liquid oxygen (LH2/L0 ) chemical wash processes as required by 
the  EPA Hazardous and So l id  Waste Amendments of 1984. 
of wastewater t r e a t e d  by MAF i n d u s t r i a l  waste treatment f a c i l i t y ;  thereby,  reducing o f f - s i t e  sludge land 
d i sposa l  by approximately 4 percent  and chemical usage by approximately 50 percent.  

The new system w i l l  minimize the  quan t i ty  of 

Automation OF the  con t ro l  system w i l l  reduce the  volume 

K .  S tenn i s  Space Center (SSC) ................................................................. $550,000 

1. R e t r o f i l l  PCB Transformers, Various Locations .......................................... 550,000 

This p r o j e c t  provides f o r  r e t r o f i l l i n g  15 PCB transformers t o  achieve non-PCB status.  The 
transformers are located i n  Buildings 3407, 1200, ,2105, 3203. 2205, 2201, 3201, 2402, 3204, 8100 and 2204. 
Four of  the  PCB transformers have leaked,  and a l l  are located i n  o r  near  bui ld ings  access ib le  t o  the  publ ic  
and/or near  mission c r i t i ca l  areas where an explosion o r  f i r e  may r e s u l t  i n  shutdown of opera t ions  and c o s t l y  
t i m e  consuming cleanup. 

L.  Wallops F l i g h t  F a c i l i t y  (WFF) .............................................................. $590,000 

1. Rehab i l i t a t ion  of Sewage Treatment P l a n t . . . . . . . . . . . . . . . . . . . .  ........................... 590 , 000 

This p r o j e c t  provides f o r  t h e  r e h a b i l i t a t i o n  of the  sewage treatment p l a n t  system no. 2 primary and 
secondary c l a r i f i e r s ,  i n s t a l l a t i o n  of a g r i t  chamber, conversion t o  u l t r a v i o l e t  d i s i n f e c t i o n ,  miscellaneous 
concrete r e p a i r s  and const ruct ion o f .g rave1  access roads t o  t h e  drying beds and con t ro l  bui ld ing.  The 
e x i s t i n g  p l a n t  i s  i n  non-compliance with the  Clean Water A c t  and the  Commonwealth of Virginia  environmental 
requirements f o r  i ts  operat ion.  This  w i l l  meet cur ren t  and f u t u r e  opera t ional  requirements, e s p e c i a l l y  f o r  
dechlor inat ion.  

M .  White Sands T e s t  F a c i l i t y  (WSTF) ........................................................... $2,700,000 

1. Groundwater Contamination Assessment and Cleanup ....................................... 2,500,000 

This is  a continuing e f f o r t  t o  de f ine  the  e x t e n t ,  impacts,  and poss ib le  remedial approaches f o r  
groundwater and s o i l  contamination e x i s t i n g  a t  WSTF and a f f e c t e d  o f f s i t e  areas. 
p r o j e c t  phase includes  continued d e f i n i t i o n  of o f f s i t e  contamination r e s u l t i n g  from 200/300/400/600 areas, 
ana lys i s  of  pub l i c  hea l th  r i s k  due t o  o f f s i t e  contamination, and de f in ing  contamination from o n s i t e  s o l i d  
wastes management u n i t s .  The major i ty  of  the  work c o n s i s t s  of i n s t a l l a t i o n  of monitoring wells t o  de f ine  the  
hor izon ta l  and v e r t i c a l  contamination c h a r a c t e r i s t i c s  of the  groundwater r e l a t e d  s o i l  bor ings ,  d a t a  analyses ,  
computer modeling and engineering/chemical ana lys i s .  
w i l l  be evaluated and incorporated as p a r t  of any remedial ac t ion  required.  
required.  

The an t i c ipa ted  work f o r  t h i s  

This e f f o r t  w i l l  a l s o  provide in ter im measures which 
Addit ional  funding may be 
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2. Replace Underground Gasoline Tanks ..................................................... 200,000 

This p r o j e c t  provides f o r  the  removal of  two e x i s t i n g  de te r io ra ted  underground gasol ine  tanks (2,000 
and 10.000 ga l lons )  and replacing them with two aboveground tanks of equal s i z e  along with associa ted  pumps 
and se rv ice  s t a t i o n  a t  a new loca t ion .  The p r o j e c t  a l s o  includes  removal of contaminated s o i l  t o  meet 
acceptable N e w  Mexico S t a t e  s tandards .  This i s  t o  comply with Federal  and S t a t e  regula t ions  on l eak ing  o r  
d e t e r i o r a t i n g  underground s to rage  tanks.  

N .  Various Locations .......................................................................... $290,000 

1. Remove and Dispose of Asbestos I n s u l a t i o n ,  Various Locations,  Goldstone, C A . .  .......... 290, ooo 

This p r o j e c t  provides f o r  the  removal and disposal  of approximately 17,000 sq. f t .  of asbes tos  
containing materials and replacement with environmental acceptable material i n  nine bui ld ings  a t  the  
Goldstone, C a l i f o r n i a  complex. The asbes tos  materials are e i t h e r  damaged or d e t e r i o r a t i n g  and must be 
replaced i n  accordance with the  Clean A i r  Act and Occupational Sa fe ty  and Health Administration (OSHA) 
regula t ions .  

MISCELLANEOUS PROJECTS LESS THAN $l5O,OOO EACH ................................................. $2,880,000 

STUDIES, ASSESSMENTS, AND DESIGNS. ............................................................. $2,090,000 

REMEDIAL INVESTIGATIONS, FEASIBILITY STUDIES, AND PRELIMINARY ENGINEERING..  .................... $2,750,000 

FUTURE CoF FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

An est imated $3O,OOO,OOO t o  $35,000,000 p e r  year  for  the  next severa l  yea r s  w i l l  be required f o r  continuing 
Environmental Compliance and Restora t ion p r o j e c t s  and a c t i v i t i e s .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PRIVATIZATION 

FISCAL YEAR 1990 ESTIMATES 

SUMMARY 

Office of Space Station: 

Construction of Neutral Buoyancy Laboratory, 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Johnson Space Center............................................. 

Construction of Space Station Processing Facility, 
Kennedy Space Center............................................. 

Office of Space Flight: 

Advanced Solid Rocket Motor Production and Test Facility, 
_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  

Yellow Creek, Hississippi ........................................ 
Office of Space Science and Applications: 

Construction of Observational Instruments Laboratory, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Jet Propulsion Laboratory ........................................ 

Total. ......................................................... 

3 0 , 0 0 0 , 0 0 0  

4 3 , 0 0 0 , 0 0 0  

6 0 , 0 0 0 , 0 0 0  
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PRIVATIZATION 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Construct  Neutral  Buoyancy Laboratory 

INSTALLATION: Lyndon B.  Johnson Space Center 

Tota l  Estimate: $3O,OOO,OOO 

LOCATION OF ____ PROJECT: Houston, Harr is  County, Texas 

COGNIZANT HEADQUARTERS OFFICE: Off ice  of Space S t a t i o n  

FY 1989 AND P R I O R  YEARS' FUNDING: The following p r i o r  yea r s '  funding is  r e l a t e d  t o  t h i s  p ro jec t :  

Planning 
and Design Construction Tota l  

Spec i f i c  CoF Funding ...................... $2,250,000 
Capi ta l ized Investment. . .  ................. --- 

--- $2,250,000 

T o t a l . . .  ................................ $2,250,000 --- $2,250,000 

SUMMARY PURPOSE AND SCOPE: 

This p r o j e c t  provides for  t h e  const ruct ion of a Neutral  Buoyancy Laboratory ( including 225 x 125 x 60 f e e t  
water tank) a t  the  Johnson Space Center (JSC) t o  meet the  requirements f o r  ext ravehicular  a c t i v i t y  (EVA)  
s imulat ions  f o r  engineering eva lua t ions ,  a s t ronau t  t r a i n i n g  and EVA procedures development and va l ida t ion  f o r  
the  Space S t a t i o n  era. 
S t a t i o n  assembly and opera t ion.  

The f a c i l i t y  also w i l l  provide real-time mission support  f o r  anomalies during Space 
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PROJECT JUSTIFICATION: 

A f a c i l i t y  is  required t o  meet the  requirements f o r  EVA s imulat ions f o r  as t ronaut  t r a i n i n g  and procedures 
development f o r  assembly and support of t he  Space S t a t i on  program. 
a c t i v i t y  as the  base l ine  opera t iona l  capab i l i t y  f o r  s t r u c t u r a l  buildup and assembly tasks .  
opera t ions  depend on t h e  EVA c a p a b i l i t i e s  and successful  t ask  completions. Extravehicular a c t i v i t i e s  have 
previously been success fu l ly  developed using neu t r a l  buoyancy s imulat ions i n  water tank f a c i l i t i e s ,  but  not  of  
t he  s i z e ,  complexity, and dura t ion  per iods needed f o r  the  Space S t a t i on .  Astronauts i n  space s u i t s  must be 
ab l e  t o  perform space- related EVA opera t ions  i n  ground based f a c i l i t i e s  i n  such a manner t h a t  the  r e s u l t s  w i l l  
c o r r e l a t e  c lose ly  t o  t he  a c t u a l  on-orbi t  t a sk  performance. 
earlier program requirements and are too small  f o r  the  l a r g e r  Space S t a t i on  f l i g h t  hardware assemblies.  The 
rate of EVA development opera t ions ,  as t ronaut  t r a i n i n g  and hardware v e r i f i c a t i o n  are increased s i g n i f i c a n t l y  
by the  Space S t a t i on  requirements. The Neutral Buoyancy Laboratory w i l l  accommodate t he  very l a rge  space 
hardware and w i l l  provide r e a l i s t i c  EVA development a c t i v i t i e s  and operat ions.  

This program u t i l i z e s  ex t ravehicu la r  
These extensive 

Exis t ing water tank f a c i l i t i e s  were s i zed  f o r  

The Neutral  Buoyancy Laboratory must be opera t iona l  t o  support Space S t a t i o n  engineering proof-of-design 
concepts and va l ida t e  EVA assembly t a sk  operat ions.  Addit ional ly ,  the  Neutral  Buoyancy Laboratory w i l l  
support the  Space Transporta t ion System (STS) Orbi te r  as t ronaut  tasks f o r  Space Telescope and o ther  STS 
se rv i c ing  missions. It is  not  cos t- e f f ec t i ve  t o  expand the  s i z e  of e x i s t i n g  f a c i l i t i e s  a t  JSC and MSFC, and 
the  f u l l  scale t r a i n i n g  a c t i v i t i e s  achievable  i n  t h i s  new f a c i l i t y  a r e  v i t a l  t o  development of the Space 
S t a t i o n .  

IMPACT OF DELAY: 

I f  t h i s  p ro j ec t  is not  approved, r e a l i s t i c  f a c i l i t i e s  f o r  s a f e  e f f e c t i v e  t r a i n i n g  w i l l  not be ava i l ab l e  f o r  
Space S t a t i o n  assembly. Experience has c l e a r l y  demonstrated t h a t  adequate neu t r a l  buoyancy s imulat ion is 
required f o r  successful  EVA work performance and l imi t i ng  the  amount of time devoted t o  E 
as t ronauts .  

PROJECT DESCRIPTION : 

This p ro j ec t  provides a labora tory  bu i ld ing  of approximately 155,800 square f e e t  ( sq .  f t .  
s teel- framing with metal s id ing .  In s ide  t he  labora tory ,  a tank approximately 225 f e e t  ( f t . )  long, 125 f t .  
wide, and 60 f t .  deep and an adjacent  area of 375 f t .  by 175 f t .  w i l l  be provided. Approximately 27,000 
sq .  f t .  a t  t he  ends of t he  bu i ld ing  w i l l  be u t i l i z e d  as test a r t i c l e  mockup assembly space. The f a c i l i t y  a l s o  ... i l l  <- - l . .d -  ...--l*.... I.....dl<..- ,.......A" L....-..L..-i,. -..a AA,.A.......A""iA.. ,.I......I.A.." &..-l- -.....- < - -  --a E < l * ^ - ,  A,".. i.....Ar.t 

A a c t i v i t i e s  by the  

, constructed of 

W A L L  A~LLUUG luuLnup iiatiurriiCj LL mica, i i y p ~ ~  uaL AL auu ucLuluprcaaAuii LiiQLuucL-a, LCIIIK pulup~ii~ aiu I II LCI c.qu~puczii~, 
e l e c t r i c a l  power, a computer a r e a ,  connection t o  t he  JSC u t i l i t y  cont ro l  system, f i r e  de tec t ion  and 
suppression,  l i g h t i n g  and hea t ing  and a i r- condi t ion ing  systems. Included i n  t h i s  f a c i l i t y  w i l l  be a three-  
s t o r y  technica l  support area approximately 30 f t .  by 300 f t .  housing test support rooms, l abo ra to r i e s ,  equip- 
ment s to rage  areas and a v i s i t o r s  viewing area. I n  addi t ion ,  a one-story u t i l i t y  support area of approxi- 
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mately 8,400 sq. f t .  w i l l  provide space f o r  mechanical and electrical equipment. 
inc ludes  s e r v i c e  d r i v e s ,  fencing,  aboveground and underground u t i l i t i e s ,  main and secondary se rv ice  ent rances ,  
sidewalks, an o u t s i d e  mockup s to rage  area of approximately 24,000 sq. f t . ,  a cooling tower, transformer yard,  
water s to rage  tanks ,  parking f o r  approximately 200 vehic les  and landscaping. 

Other const ruct ion work 

PROJECT COST ESTIMATE: 

Pro jec t  c o s t  estimate is based on engineering cr i ter ia  and preliminary design concepts. 

Unit of Unit 
Measure Quan t i ty  c o s t  c o s t  

-- -- -- -- Land Acquisi t ion .................................. 
$30,000,000 -- -- -- C o n s t r u c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-- -- 1,500,000 S i t e  and Ut i l i t i e s .  ........................... LS 
Off ice ,  Laboratory, Observation, U t i l i t y  

Support, and High-Bay Areas . . . . . . . . . . . . . . . . .  SF 155,800 71.89 11,200,000 
CF 1,687,500 3.79 6,400,000 Pool S t ruc tu re  ................................ 
SF 155,800 39.79 6,200,000 Mechanical .................................... 

E l e c t r i c a l  .................................... SF 155,800 21.18 3,300,000 

1,400,000 -- -- -- Equipment ......................................... 
--- -- -- -- Fal lou t  S h e l t e r  (no t  f e a s i b l e )  .................... 

Tota l  ....................................................................... $3O,OOO,OOO 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Perspect ive  
Figure 3 - Pool Plan 
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OTHER EQUIPMENT SUMMARY: 

Equipment valued a t  $800,000 w i l l  be provided from Research and Development funding. 

FUTURE ESTIMATED FUNDING REQUESTED TO COMPLETE THIS PROJECT: 

A t  t h e  p re sen t  time t h e r e  are no requirements f o r  f u t u r e  funding; 
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PRIVATIZATION 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: 

INSTALLATION: John F. Kennedy Space Center 

Construction of Space S t a t i o n  Processing F a c i l i t y  

To ta l  Estimate: $84,000,000 

FY 1990: $43,000,000 FY 1991: 41,000,000 

LOCATION OF PROJECT: Merritt I s l a n d ,  Brevard County, Flor ida  

COGNIZANT HEADQUARTERS OFFICE: 

FY 1989 AND PRIOR YEARS' FUNDING: The following p r i o r  yea r s '  funding is  r e l a t e d  t o  t h i s  p r o j e c t :  

Of f i ce  of Space S t a t i o n  

S p e c i f i c  CoF Funding ...................... 
Capi ta l ized Investment . . . . .  ............... 

Tota l  ................................... 

Planning 
and Design Construction To ta l  

--- $4.822.539 $4.822.539 

$4,822,539 --- $4,822,539 

--- --- --- 

SUMMARY PURPOSE AND SCOPE: 

This p r o j e c t  provides f o r  const ruct ion of  the  Space S t a t i o n  Processing F a c i l i t y  (SSPF) f o r  t h e  pre- launch and 
post- landing nonhazardous processing of  t h e  var ious  Space S t a t i o n  program elements a t  the  Kennedy Space Center 
(KSC). This increment provides t h e  s i te prepara t ion and b a s i c  bu i ld ing  s t r u c t u r e  f o r  the  high bay, a i r l o c k ,  
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intermediate bay, off-line labs, operations control area, support areas and final site work. A follow-on 
increment in FY 1991 will complete the facility. 

PROJECT JUSTIFICATION: 

Pre-launch processing is necessary to accomplish post shipment inspection and verification of Space Station 
elements prior to launch, to verify element-to-element interfaces, to perform final servicing and to verify on 
the ground, to the extent practiable, the capability of the elements and systems to function as planned in 
orbit. 
be in orbit for extended periods and cannot be easily or inexpensively returned to Earth for correction of 
system problems or malfunctions. Therefore, ground processing of Space Station elements is critical to 
achieving the program objectives. 

Unlike payloads/experiments aboard short duration Space Shuttle missions, Space Station elements will 

Processing of elements/payloads will begin with their delivery at KSC. Elements are outfitted and assembled 
at the factory but final assembly, servicing, integration and verification can only be accomplished at KSC. 
The final processing operation will install the element in the Shuttle payload canister for transportation to 
the launch pad and insertion into the Orbiter's cargo bay for launch. After the Space Station becomes 
operational, the need for processing elements will continue as elements are returned from orbit for 
refurbishment, retrofitting and resupply. Both U.S. and international logistic modules will require repeated 
processing. 

After extensive studies and analysis of the Space Station processing requirements, it was determined that the 
most cost-effective and efficient manner to provide nonhazardous processing of Space Station elements and 
their experiments was to build a new facility. Use of the existing KSC facilities, including the Operations 
and Checkout Building, was carefully studied and was determined not suitable due to their configurations and 
continuing requirements for Spacelab and other programs. 

The SSPF has been sized to support the following nonhazardous processing during Space Station assembly and 
operational phases: 

1. Initial components of the Space Station--final assembly, servicing, final tests and closeout. 

2. Logistics and Resupply Operations--logistic module loading and unloading, materials handling and 
staging, processing and storage (minimum payload logistics associated with Space Station logistic 
module payload resupply only). 

3. Payload Operations--off-line lab, minimal logistics, staging, storage, prelaunch integration and post- 
landing deintegration areas. 
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Location of  t h i s  f a c i l i t y  c l o s e  t o  t h e  e x i s t i n g  Operations and Checkout Building w i l l  provide the  opportunity 
f o r  j o i n t  use of s p e c i a l i s t  checkout personnel (Figures  1 and 2 ) .  

IMPACT OF DELAY: 

Space S t a t i o n  processing a c t i v i t i e s  w i l l  be " f i r s t  time" events  which have h i s t o r i c a l l y  r e s i s t e d  t imel ine  
compression and delay of t h i s  p r o j e c t  w i l l  r e s u l t  i n  subsequent s l ippage of Space S t a t i o n  operations.  

PROJECT DESCRIPTION: 

The Space S t a t i o n  Processing F a c i l i t y  w i l l  enclose  a t o t a l  gross  area of approximately 398,000 square f e e t  
(sq .  f t . )  and house a permanent s t a f f  of  over 1,500 c i v i l  s e r v i c e ,  con t rac to r ,  use r  and i n t e r n a t i o n a l  
personnel (Figure 3 ) .  Areas w i l l  inc lude approximately 73,000 sq.  f t .  of  high bay and in termedia te  bay f l o o r  
space f o r  p a r a l l e l  processing of  e i g h t  Space S t a t i o n  (SS) elements i n  a class 100,000 (100K) c lean,  con t ro l l ed  
environment (Figure  4 ) .  Two f a c i l i t y  overhead cranes (3O-ton, 50-foot maximum hook he igh t )  w i l l  be provided 
i n  t h e  high bay. A 4,178-sq.-f t .  a i r  lock ( c l a s s  lOOK c lean)  w i l l  provide high bay access. One 15-ton br idge 
crane with 45-foot hook he igh t  w i l l  span the  width of the  a i r lock .  

The high bay w i l l  support module/element processing and canis ter /s t rongback opera t ions ,  the  in termedia te  bay 
w i l l  provide rack and experiment processing areas. The processing areas w i l l  be provided with compressed a i r  
and vacuum systems, gaseous n i t rogen  and gaseous helium (GN2 and GH,) d i s t r i b u t i o n  systems, gaseous vent 
systems f o r  ammonia, high p ressure  genera l  purpose and pressure  experimental app l i ca t ions  vent systems, and an 
u l t r a v i o l e t / i n f r a r e d  ( U V / I R )  f i r e  de tec t ion  system. 

The three- story  o f f - l i n e  support  area w i l l  conta in  approximately 32O.OOO sq.  f t .  of opera t iona l  area 
(Figure  4 ) .  Areas within the  support  area include 9.532 sq .  f t .  f o r  customer suppor t ;  6,772 sq .  f t .  f o r  
i n t e r n a t i o n a l  support;  and area f o r  o f f - l i n e  l a b o r a t o r i e s  and experiment, payload and rack t e s t i n g .  The 
remaining space includes  opera t ions  support  areas f o r  schedule and q u a l i t y  con t ro l  (QC)  rooms, shop 
supervis ion,  documentation and c o n t r o l  room a r e a s ,  l a b o r a t o r i e s  and o f f i c e  space. Also included are var ious  
common support  areas such as mechanical /e lec t r ica l  equipment rooms, electrical  communication rooms, c a f e t e r i a ,  
rest rooms, e l e v a t o r s ,  stairwells and cor r idors .  

This increment w i l l  inc lude genera l  s l te  work and site u t i l i t i e s ,  the  bu i ld ing  foundations,  f l o o r  s l a b s ,  
s t r u c t u r a l  s t e e l ,  roof ing,  e x t e r i o r  w a l l s ,  and long lead mechanical and electrical equipment. S i t e  work w i l l  
inc lude const ruct ion of storm d r a i n s  and GN2 mains and o t h e r  mechanical u t i l i t i e s ;  s a n i t a r y ,  f i r e x  and potable  
water w i l l  be t i e d  i n t o  e x i s t i n g  u t i l i t i e s .  The power and communications duct  banks w i l l  a l s o  be constructed.  
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The follow-on increment of funding includes mechanical and e l e c t r i c a l  d i s t r i b u t i o n  systems, a r c h i t e c t u r a l  
systems and landscaping and parking. 
completion and a c t i v a t i o n .  

Emphasis w i l l  be placed on spec ia l ized  areas t o  erisure t h e i r  earlier 

PROJECT COST ESTIMATE: 

The bas i s  of t h i s  cos t  estimate is F a c i l i t y  Studies  and Preliminary Engineering Report (PER). 

Unit of Unit 
Measure Quant i ty  cos t  c o s t  

--- --- --- --- Land Acquisit ion .................................. 
Construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- $43,000,000 

S i t e  Preparation ................................ LS --- --- 5,288,000 
Architectural/Structural ........................ SF 398,000 52.76 20,997 9 000 
Mechanical ...................................... SF 398,000 30.43 12,114,000 
E l e c t r i c a l  ...................................... SF 398,000 10.30 4,100,000 
Mechanical Util i t ies (GN2) ...................... LS --- --- 176,000 

93,000 Environmental Support Systems ................... LS 
Communica t i ons . . . . . . . . . . . . . . . . . . . . . . . . .  ......... LF i,ooo 232.00 232, ooo 

--- --- 

--- --- --- --- Equipment ......................................... 
--- Fal lou t  She l t e r  (no t  f e a s i b l e )  .................... --- 

Tota l . .  ..................................................................... $43,000,000 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location P l an  
Figure 2 - S i t e  Plan 
Figure 3 - Perspect ive 
Figure 4 - Plan V i e w  - F i r s t  Floor 
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OTHER EQUIPMENT SUMMARY: 

Certain noncollateral equipment to be funded from Research and Development (R&D) resources and estimated to 
cost $317.8 million will be required to support initial SSPF operations. 

FUTURE FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

A follow-on increment costing approximately $41,000,000 will complete the project. 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

CONSTRUCTION OF SPACE STATION PROCESSING FACILITY 
LOCATION PLAN 

FIQURE 1 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

CONSTRUCTION OF SPACE STATION PROCESSING FACILITY 
SITE PLAN 

KENNEDY SPACE CENTER INDUSTRIAL AREA 

PAYLOAD MAZAIDOUT 
mIVKING #4ULlTY 

FIGURE 2 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1990 ESTIMATES 

CONSTRUCTION OF SPACE STATION PROCESSING FACILITY 

PERSPECTIVE 

FIGURE 3 
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PRIVATIZATION 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Construction of Advanced Solid Rocket Motor Production and Test Facility 

INSTALLATION: Various 

Total Estimate: $3OO,OOO,OOO 

FY 1990: $60,000,000; FY 1991: $93,000,000; FY 1992: 120,000,000 

LOCATION OF PROJECT: Various Locations 

COGNIZANT HEADQUARTERS OFFICE: 

FY 1989 AND PRIOR YEARS' FUNDING: The following prior years' funding is related to this project: 

Office of Space Flight 

Planning 
and Design Construction Total 

Specific CoF Funding ...................... $13,000,000 $14,000,000 $27,000,000 
Capitalized Investment.. .................. --- --- --- 

Total ................................... $13,000,000 $14,000,000 $27,000,000 

SUMMARY PURPOSE AND SCOPE: 

This project provides fo r  construction of the new Advanced Solid Rocket Motor (ASRM) Production and Test 
Facilities and the acquisition of the Yellow Creek site from the Tennessee Valley Authority (TVA). 
the land will be from FY 1989 funds appropriated for this project. 
added mission capability and improve margins of safety and reliability of the Space Transportation System. 
Yellow Creek site in Northeastern Mississippi has been tentatively selected as the Government site for the 
production facilities and Stennis Space Center has been tentatively selected as the Government site fo r  the 
testing facilities. 

Acquisition of 
ASRM is needed to recover lost payload lift, 

The 

Final site approval and acquisition will not be made until after an Environmental Impact 
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Statement (EIS) has been completed. Each ASRM con t rac to r  proposal includes  a p r i v a t e  f inancing opt ion and t h i s  
FY 1990 CoF budget submission assumes t h a t  t h i s  opt ion w i l l  be se lec ted .  

PROJECT JUSTIFICATION: 

The NASA Authorization Act of 1988 (PL 100-141, October 30,  1987, Sect ion 121) ind ica ted  t h a t  the  So l id  Rocket 
Motor (SRM) Pro jec t  of the  Space S h u t t l e  Program would b e n e f i t  from competition and d i rec ted  issuance of an (RF") 
f o r  an ASRM. This ASRM w i l l  s i g n i f i c a n t l y  improve the  s a f e t y  and r e l i a b i l i t y  margins of the  SRM by b e t t e r  
b a l l i s t i c  design t o  reduce or  e l imina te  about 175 c r i t i ca l  f a i l u r e  modes. It a l s o  w i l l  provide the  S h u t t l e  with a 
s i g n i f i c a n t  gain  i n  performance by providing an add i t iona l  12,000 pounds of payload c a p a b i l i t y .  Moreover, 
development of the  ASRM w i l l  e s t a b l i s h  a s t r o n g  t echn ica l  foundation upon which U.S. leadership  i n  the  h ighly  
competi t ive f i e l d  of s o l i d  fueled rockets  can be maintained. 

Production of  the  ASRM w i l l  r e q u i r e  modern and automated fac i l i t i es  with g r e a t l y  improved manufacturing and 
q u a l i t y  con t ro l  processes.  The f a c i l i t i e s  w i l l  be designed t o  produce 16 f l i g h t  sets of ASRM's per  year  t o  ensure 
meeting S h u t t l e  launch rates. 
and assembly techniques t o  enhance the  r e l i a b i l i t y  and s a f e t y  margins of the  motor. 
process is  a labor- intens ive  process with many opportuniti,es f o r  human e r r o r  and requ i res  add i t iona l  inspect ion 
e f f o r t  t o  ensure achievement of required q u a l i t y  s tandards .  
conf igurat ion which provides b e t t e r  ma in ta inab i l i ty  and lesser r i s k  of f a i l u r e .  

The new p l a n t  w i l l  incorporate  s t a t e- of- the- ar t  computer con t ro l l ed  manufacturing 
The present  manufacturing 

The advanced motor w i l l  have a segmented j o i n t  

IMPACT OF DELAY: 

Delay of  t h i s  p r o j e c t  w i l l  have corresponding impact on the  a b i l i t y  of  the  Space Transportat ion System t o  f u l f i l l  
requirements f o r  increased payload performance and r e l i a b i l i t y .  
equivalent  t o  an add i t iona l  2.4 S h u t t l e  missions pe r  yea r ,  r e s u l t i n g  i n  a simple payback of  t h e  investment c o s t  i n  
less than f i v e  years .  

The added performance of the  ASRM w i l l  be 

PROJECT DESCRIPTION: 

The ASRM a c q u i s i t i o n  p lan  recognizes t h a t  t h e  production p l a n t  i s  highly  dependent on ASRM design f e a t u r e s .  
Accordingly, the  c o n t r a c t  f o r  des ign,  development, test and evaluat ion (DDT&E) includes  t h e  design and 
const ruct ion of the  necessary production and test f a c i l i t i e s .  This w i l l  shor ten  the  time needed t o  complete t h e  
p l a n t  and t o  maximize coordination between motor design and f a c i l i t y  design.  

The f i r s t  increment of  const ruct ion scheduled f o r  FY 1989, depending on loca t ion ,  w i l l  inc lude s i te  prepara t ion 
and development and start of fac i l i t i es  cons t ruc t ion .  
f a c i l i t i e s .  A s  a r e s u l t  of the  a c q u i s i t i o n  methodology, d e t a i l e d  f a c i l i t i e s  development schedules f o r  FY 1990 
through 1992 w i l l  not  be ava i l ab le  u n t i l  a con t rac to r  i s  se lec ted .  
NASA Source Evaluation Board, with con t rac to r  s e l e c t i o n  scheduled f o r  l a te  s p r i n g  o r  summer 1989. 

This increment a l s o  provides f o r  the  design of t h e  

Contractor proposals are under eva lua t ion  by a 
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The total facility construction program is phased over four fiscal years and will include manufacturing buildings; 
test stands; control, instrumentation and data acquisition systems; peripheral equipment and support facilities. 
All potential offerers have teamed with Architectural/Engineering (A/E) firms and it is expected that each will 
propose to use a design/build approach for facilities construction. Functions to be included in the total ASRM 
production and test facilities include: 

Production Facilities - Case Refurbishment/Preparation, Nozzle Manufacturing/Refurbishment, Aluminium (AL) & 
Ammonium Perchlorate (Ap) Storage, Oxidizer Preparation, Premix, Propellent Mixing, Cast/Cure, Core 
Strip/Trim, Tool Cleaning, Final Assembly, Non-destructive Evaluation and Static Test. 

Support Facilities - Engineering & Administration, Research & Development, Security, Fire Station/Dispensary, 
Cafeteria & Training, Hazardous Waste Storage, Waste Treatment, Sewage Treatment, Water Treatment, Laboratory, 
Metrology, Component Testing, Chemical Laboratory, Central Warehouse, Inert Materials Storage, Base 
Maintenance/Custodial, Operations and Maintenance, Safe Haven Shelters, Motor Surge, Communications, 
Meteorology, Motor Shipping/Receiving, Barge Loading, Motor Pool, Power Station, Boiler/Chilled Water Plant 
and a Control Bunker. 
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FY 1990 PROJECT COST ESTIMATE: 

This cost estimate is based on a concepts study. 

Unit of Unit 
Measure Quantity cost cost 

Construction...................................... --- --- $60,000,000 

Site Work and Utilities......................... LS --- --- (11,000,000) 
Construction (Includes Design) .................. LS --- --- (49,000,000) 

(i.e., Start Construction on Key Support 
and Production Facilities) 

--- --- --- Equipment --- ......................................... 
--- --- --- --- Fallout Shelter (not feasible) .................... 

$60,000,000 Total............................... ........................................ 

NOTE: This cost estimate provides the FY 1990 increment of the total facilities. 
project is estimated to be approximately $300 million. 

The total cost to complete the 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Site Plan 
OTHER EQUIPMENT SUMMARY: 

Certain noncollateral equipment to be funded from R&D resources and estimated to cost $250 million will be 
required to support initial ASRM operations. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

This project is currently expected to be totally funded, except for land acquisition, using the private financing 
option contained in the Request for Proposal (RFP). 
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VARIOUS LOCATIONS 
FISCAL YEAR 1990 

CONSTRUCTION OF ADVANCED SOLID ROCKET MOTOR PRODUCTION AND TEST FACILITY 

LOCATION PIAN 

MICHOUD ASSEMBLY FACILITY 

Government Sites 
FIGURE 1 



VARIOUS LOCATIONS 
FISCAL YEAR 1990 

CONSTRUCTION OF ADVANCED SOLID ROCKET MOTOR PRODUCTION AND TEST FACILITY 
SITE PLAN 
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PRIVATIZATION 

FISCAL YEAR 1990 ESTIMATES 

PROJECT TITLE: Construction of Observational Instruments Laboratory 

INSTALLATION: Jet Propulsion Laboratory 

Total Estimate : $14,000,000 

LOCATION OF PROJECT: La Canada-Flintridge, Los Angeles County, California 

COGNIZANT HEADQUARTERS OFFICE: Office of Space Science and Applications 

FY 1989 AND PRIOR YEARS' FUNDING: The following prior years' funding is related to this project: 

Planning 
and Design Construction Total 

Specific CoF funding ...................... $990,000 
Capitalized investment...... .............. --- 

$990,000 --- Total ................................... $990,000 

SUMMARY PURPOSE AND SCOPE: 

This project provides for the construction of a multistory 80,000-square-foot laboratory. 
environment for assembly, research, and testing of instruments from 1 to over 100 cubic feet and weighing up 
to 600 pounds will be provided. 
instruments used in the Earth Surface, Earth Atmosphere, Planetary Exploration and Astrophysics Programs. The 
present facilities were not designed for the necessary controlled conditions, size or increased number of 
future space instruments. 
requirements for future programs. 

A controlled 

The Jet Propulsion Laboratory (JPL) is responsible for the development of 

It is imperative that this facility meet the increased area and environmental 
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PROJECT JUSTIFICATION: 

The significant growth of observational instruments over the next few years will require a new facility. 
facility must house imaging systems, infrared and analytical instruments, microwave observational systems and 
optical science and applications development activities. It must provide the capability to develop 
observational instruments operating throughout the electromagnetic spectrum. Such instruments require 
stringent procedural controls as well as control of temperature, humidity, and particulate contamination 
during manufacture, assembly, test, and calibration. 

This 

In addition the number of instruments requiring processing is increasing steadily. 
10 instruments are in some phase of development and testing. 
more in the 1990's. Also, there is an increase in the size of the instruments e.g., weight, volume, power, 
data, cost. Current instruments weigh around 30 pounds and occupy about 2 cubic feet. The future instruments 
will weigh around 600 pounds and occupy 100 cubic feet. The general growth in physical size precludes the use 
of existing facilities. The larger instruments will require cranes, and vehicle transporters, which require a 
facility with vertical and horizontal clearances for this equipment. Also, instruments are becoming 
increasingly sensitive and will require improved contamination, temperature and humidity control. Future 
instruments will need an adequate and safe processing facility which presently does not exist at JPL. 

Currently, approximately 
The number is expected to reach more than 20 or 

IMPACT OF DELAY: 

A delay in the construction of the Observational Instruments Laboratory will force continued use of 
substandard facilities and a re-evaluation of the size and type of instruments that can be developed and 
processed at JPL. The instrument development work to be performed in the 1990's would be delayed, ultimately 
affecting science and applications flights into the next century. 

PROJECT DESCRIPTION: 

This project will provide for construction of an approximately 8O,OOO-gross-square-foot steel frame building 
on an open site in the southern sector of JPL, east of Surveyor Road, and south of the Robotics Laboratory, 
Building 278. The building will include a high-bay assembly area, class 10,000 clean rooms, electronic and 
optical laboratories necessary for assembly, testing, and calibration, an atmospheric observation laboratory 
on the roof, and essential support space. The building will be environmentally controlled and fire 
sprinkled. The clean room ventilation systems will be separate from the central system. Compressed air, 
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gaseous nitrogen, central vacuum systems, liquid nitrogen, and deionized water will be provided. The building 
electrical systems will include a 480 V and 208 V power distribution system. 
individual systems: the power system ground, personnel safety equipment ground, electrostatic control ground, 
and signal reference ground. The communications systems will include fire detection, telephone, utility 
control, local area networking, and a hardwired instrumentation system. A central plant will be located 
adjacent to the structure to accommodate two chillers with cooling towers and pumps with a total capacity of 
530 tons, liquid and gaseous nitrogen storage tanks, and laboratory vacuum and compressed air pumps. 

Grounding will consist of four 
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PROJECT COST ESTIMATE: 

This cost estimate is  based on a preliminary engineering r epo r t .  

Unit of Unit 
Measure Quant i ty  cost 

--- --- --- Land Acquisi t ion .................................. 
--- --- --- C o n s t r u c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

--- --- S i t e  work ....................................... LS 
Architectural/structural ........................ SF 80,000 80.00 
Mechanical ...................................... SF 80,000 45.00 
Electrical ...................................... SF 80,000 30.00 

--- --- --- Equipment ......................................... 
Tota l  ....................................................................... 

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Pro j ec t  Rendering 
Figure 3 - Typical Floor Plan 

OTHER EQUIPMENT SUMMARY: 

Tota l  Cost 

$14 ,000,000 

1,600,000 
6,400,000 
3,600,000 
2,400,000 

$14,000,000 

Approximately $7,OOO,OOO of R&D-funded equipment, including a v e i l i n g  glare and scatter l i g h t  f a c i l i t y  and 
co l l imator ,  w i l l  be required.  

AD 27 





r 

0
 

Y
 

z
 
0
 

, 
1 

I 
I 

I 
I 

1 
I 

L
 



t4 m
 



JET PROPULSION LABORATORY 
FISCAL YEAR 1990 ESTIMATES 

CONSTRUCTION OF OBSERVATIONAL INSTRUMENTS LABORATORY 
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